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"What all of the chronically poor nonfarm people in the rural area have in common today, 
then, is that their parents or grandparents made an unsatisfactory transition from agriculture 
or agriculture-related occupations, in which insufficient resources, unfortunate timing, and 
large-scale economic trends all worked against their making an advantageous adaptation to 
nonagricultural pursuits," (Fitchen, 1981; p 56-57). 
Chapter 1 : Introduction 
Rural America is responsible for our nation's food supply, protecting natural 
resources, and maintaining a sense of community among rural residents and the land (Flora, 
Flora, and Fey 2003). Rural communities often invoke images of tranquil environments that 
are isolated from the outside world. Yet rural America is comprised of people with varying 
backgrounds who must make their livelihoods in a society that is increasingly a part of a 
global village (Flora et al. 2003). In spite of increased globalization many rural Americans 
are far removed from high wage jobs and from stores where goods and services needed for 
daily life are readily available. Living in rural Iowa, called by many the "breadbasket of the 
world," does not necessarily mean that everyone will have equal access to food. In fact, over 
46,600 Iowans between 2001 - 2003 experienced some form of poverty and 9.4 percent were 
defined as food insecure. 
Poverty occurs when wealth is unequally distributed among a population, leaving 
some people unable to access the goods and services that others enjoy due to limited 
resources (Loabo 1990; Fitchen 1991). Lobao (1990) believes that policy makers see poverty 
as individual problems and therefore write policy that builds upon education and training 
rather than addressing underlying structural social problems that are the main contributing 
sources of rural poverty. Poverty and related outcomes such as food access and insecurity 
are not just individual problems but are also related to the underlying structure of place, 
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albeit community or region. This study on Iowa food systems offers a glimpse at how rural 
individuals living in poverty or with limited income situations go about accessing food and 
navigate increasingly global market systems. In order to understand these issues I undertake 
a macro examination of the state of Iowa to provide a context for changes in agriculture, 
occupations, incomes, and poverty. Then I move to a micro analysis of food access, diet and 
health in households in four rural Iowa counties. First historical social and economic trends 
of agriculture and industry in Iowa's 99 counties are summarized. This allows me to 
document long term effects that may be associated with changes in agriculture, industry and 
rural poverty. Then I examine data from a random sample survey of rural households located 
in four Iowa counties that focuses on how people go about accessing food in their 
community. Fitchen (1981) suggests the common problem among poor rural people is that 
previous generations of their family made an unsuccessful transition out of agriculture. As a 
result the current generation is trapped in working in low wage jobs and is unable to move 
beyond the confines of poverty. The historical approach incorporates measures of poverty 
including inequality and per capita income to explore Fitchen's assertion that patterns of 
poverty are associated with adverse socio-economic conditions over time. 
Rural economies have moved over time from high levels of local business ownership 
to globally connected and owned industries and business. This has made it difficult for many 
rural places to manage their community's economic condition and related social conditions. 
This inability to influence local economic conditions is particularly pronounced in areas 
labeled as food deserts (Lang 1998) defined as places that have four or fewer grocery stores 
(Morton et al. 2005). Food deserts most often occur because of consolidation within the food 
retail industry (Henderickson and Heffeman 2002). Consolidation results in fewer but larger 
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food stores and increased distances between stores. The increased distances limit access to 
food among vulnerable populations - such as low income and elderly. This includes 
individuals who live below the poverty line, suffer material hardships and often lack 
sufficient resources to meet minimum needs such as housing, clothing, health care and food 
(Mack 1984; Mosley 2004). Individuals who experience material hardship are unable to 
participate in the normal food system, a market based system that includes being able to 
access food from grocery stores and food service operations (Campbell 1991). Households 
in poverty often have problems accessing the normal food system because personal financial 
limitations prevent them from participating in these markets. This research examines the 
intersection of a limited normal food system (i.e. living in a food desert), rural poverty and 
food insecurity. 
Under certain conditions, communities, organizations and individuals often take steps 
to counter these market influences to assure an adequate food supply for low income 
households. In this study I ask how do rural impoverished households access food in counties 
defined as food deserts? Further I address the relationships among community structure, 
regional poverty and the food environment. 
Chapter 2 offers a theoretical framework for answering the research question. 
Polanyi's The Great Transformation provides the major framework and insights for 
examining the macro economic and social perspective. Fitchen's work on poverty in rural 
places provides the context for learning how local areas are impacted by the market (1981). 
Additionally this chapter explores individual impacts of food insecurity and alternative 
markets people use to overcome their food related problems. Hypotheses are presented in 
Chapter 2 that are tested in this dissertation. I first offer a general hypothesis and provide 
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historical macro social-economic data as evidence. The remaining nine hypotheses test 
relationships among food insecurity, poverty, and rural structural and demographic 
characteristics at the household level using data collected in 2002 and 2004 from samples 
within four Iowa counties. Chapter 3 provides the methodological framework and proposed 
research design used in this dissertation. Both secondary and primary data are used to 
address the hypotheses. Chapter 4 presents the findings of the macro economic and social 
environment of Iowa over the past 50 years. This chapter informs us about how agriculture 
and industry affect inequality, poverty, and per capita income. Chapters 5, 6, and 7 report 
findings of the Food In My Community Study that examines rural residents' relationships 
with neighbors and kin, involvement within community, and how their diet and health are 
related to their personal and community-wide connections. These findings are then used to 
provide recommendations and actions (Chapter 8) that can be taken by members of local 
communities and the greater society as they attempt to solve the problems associated with 
hunger and poverty. 
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Chapter 2: Theoretical Concepts 
Access to goods and services is dependent on the amount of household income. Often poor 
people lack access to basic goods and services because they are poor. Poverty is generally 
measured by current income, however the concept of material hardship offers additional 
ways of examining poverty. Material hardship is defined as insufficient consumption and not 
meeting minimum standards in such things as housing, clothing, health care, and food 
(Mosley 2004). This concept looks beyond the current income level measure of poverty in 
an effort to examine and understand the difficulties people have in meeting their basic needs 
and what they do to overcome their financial and material hardship (Mack 1984; Ringen 
1988; Ruggles 1989; Rodgers 1993; Beverly 2001). One aspect of material hardship is how 
individuals cope with limited food access when food for purchase is dependent upon 
consumers' dollars to purchase and physical proximity of retail stores. When wages do not 
fully meet the needs of the poor the potential for a counter response that creates alternative 
markets exists. 
Karl Polanyi's (1944) The Great Transformation is used as the theoretical framework 
for examining tensions between economic liberalism and social protection, market 
shortcomings, and public/private counter responses as they relate to initiatives within local 
communities that attempt to solve the food needs of the rural poor. Additionally, Janet 
Fitchen's (1981) examination of Poverty in Rural America provides an understanding of the 
causes of poverty. Fitchen (1981) argues if rural poverty is to be understood by the general 
population, society must understand poverty is not an individual problem but a societal 
problem that has individualized impacts (Fitchen, 1981: p 17). C.E. Bishop explains the 
individualized impacts brought about by societal problems in an address to members of 
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Congress in 1967. Bishop (1967) indicates the main concern regarding poverty is the large 
number of people who lack sufficient income to buy goods and employ services that meet the 
standard of living in our society. In this section I link a theory of macro conditions based on 
the work of Polanyi to the micro effects that Fitchen finds in her observations of rural people. 
"Traditionally, land and labour are not separated; labour forms part of life, land 
remains part of nature, life and nature form an articulate whole. Land is thus tied up with the 
organizations of kinship, neighborhood, craft, and creed - with tribe and temple, village, 
guild, and church," (Polanyi 1944: p 187). Polanyi's statement reflects Midwestern culture 
where economic success and prosperity are tied to the fertility and production of the land. 
Land is more than simply a place to grow crops and raise livestock; it forms the culture of the 
people, extends kinship to include families and non-family members, and serves as the 
foundation for the civic structure. Polanyi notes that in traditional agrarian culture, land and 
the people are intertwined and cannot be separated, almost as if one's success is dependent 
upon the other. This theoretical section will link the importance of agriculture and industry 
to the vitality, economic wellbeing, and civil society of rural places, particularly to residents 
of rural areas who lack the economic resources to readily access a consistent food supply. 
Agriculture and Economic Changes in Rural Places 
Markets, according to Polanyi (1944), have changed their scope of business as trade circles 
moved from local to regional areas. Farmers and tradesmen alike originally derived the 
payment for their products and services from local exchange; later markets expanded beyond 
local communities as pricing, competition and trade took a regional, national, and global 
perspective. The globalized economy, now a powerful force that greatly impacts rural areas, 
arose as nations searched for trade partnerships and agreements in anticipating economic 
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prosperity. McMichael (2000) believes the process of globalization attempts to liberalize 
agriculture and industry across the globe to make it homogeneous to fit the needs of the 
greater market and corporations that are heavily involved in processing and selling 
commodities and food stuffs. The changes brought about through globalization are difficult 
for rural places to link into particularly in areas, such as Iowa, that are dependent upon 
agriculture. Specialization in only a few commodities - be they agricultural or industrial -
makes communities vulnerable. Some suggest world markets marginalize communities as 
transnational corporations seek the most economically efficient way to go about their 
business affecting aspects of local areas such as environment, economics, and health thereby 
leaving long-term sustainability in doubt (McMichael 2000: p 22). 
Iowa's economy is heavily reliant upon agriculture, manufacturing and industry for 
its economic vitality. The success of agriculture and industry is linked to the prosperity of 
the persons involved in this arena. Local residents base their employment options on their 
own individual labor skills and the needs of the other members of society who are not 
directly dependent upon the natural resources for their livelihood. Likewise, agricultural and 
industrial producers participating in the global market will supply commodities that meet the 
demands of world wide consumers even though the commodities are not necessarily 
indigenous, maintain the residents' interests, or satisfy food needs of the local community 
(Polanyi 1944). Therefore, the globalized village reduces the dependency of people on the 
goods produced within their local communities and places their financial success upon 
outcomes from the global market (Flora et al. 2003). 
Understanding how agriculture, industry, and community vitality are linked provides 
insights into the impacts of low market prices on individual and community levels. 
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Globalization functions because of specialization within the marketplace; it brings prosperity 
to some communities and economic hardship to others. The globalized market results in 
some communities losing their employment base whereas others become rural economic 
hubs offering a greater array of goods and services. These local rural economies enable some 
people to have immediate access to products whereas others live in areas with only basic 
services (McGranahan 2003). When local wage earning opportunities are not available 
residents must broaden the boundaries of what they define as "community" in order to secure 
jobs, food, and healthcare. Areas that lack the necessary resources for meeting household 
needs force rural residents to often expand what they consider their community. Rural 
communities can no longer be conceptualized as small clusters of settlements. Rural people 
need to think of their community in regional terms because of economic trends like 
consolidation and globalization altering rural places (McMichael 2000; Wilkinson 1991). 
The local consequences of globalization means that community residents and local 
governments are challenged to keep places of employment near where people live. Locally 
based employment reduces commuting expenses to work and maintains a sense of 
community. Further, the vitality of a local community is increased when people employed 
within their hometowns are more likely to spend their earning locally thereby supporting the 
local economy (Polanyi 1944). 
Poverty within rural counties can not easily be attributed to one single factor but is a 
matrix of numerous factors and changes that are part of nationwide trends (Fitchen 1991). 
Recent analysis of the consolidation of retail and the movement of factory jobs to offshore 
locations are examples of the impacts of globalization (Fitchen 1991: p 131). Agriculture is 
still a major presence in rural America, however the majority of rural poverty is more related 
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to problems in the market rather than the farm economy (Fitchen 1991: p 117). In numerous 
parts of rural America, poverty seems to be growing worse because it has been inadequately 
addressed by federal and state governments (Fitchen 1991: p 115). Much of the federal level 
policy that impacts rural America is tied to production agriculture. "Fixing the farm 
problem," is often thought to fix the rural problem, but this is not always the case. Policy 
makers must think beyond agriculture and act progressively to insure that all rural residents 
can create their own labor contract that will financially support themselves and their families. 
Polanyi (1944) argues modern society is caught in a "double movement." Within this 
movement there are two theories that function: economic liberalism and social protection. 
Economic liberalism incorporates laissez-fair economics and global free trade. On the other 
hand, social protection is a more locally based concept whereby community members and 
organizations rely on the assistance of others as they try to better their own communities and 
protect against the dehumanizing effects of global markets on labor and consumers (Polanyi 
1944: pl38-139). The double economic movement brought change to rural communities; no 
community is isolated from change. Much of the change in rural areas was brought about 
through technology, resulting in profound shifts in the structure of rural communities (Bishop 
1967: p 8). These changes can affect individuals and communities, and how they interact 
with each other as individuals and businesses adopt new ways of producing goods, 
transporting goods and people, and communicating across the globe. 
In this dissertation I posit that as markets moved from local to globally based social and 
economic structures, some local places experienced increased inequality, poverty, and lower 
per capita income because of less control of their own micro-economy due to changes in 
agriculture and industry. 
Personal Connections and Food Security 
The transformation from self-sufficiency to capitalist economy and reliance upon labor 
contracts, and dependency for cash requires that access to food is dependent upon 
employment. Persons without a job, labor contract, or cash are most vulnerable to food 
insecurity. Poverty occurs when wealth is unequally distributed among a population, leaving 
a minority number of people unable to access the goods and services utilized by the majority 
of the population due (Lobao 1990; Fitchen 1991). Lobao (1990) suggests that policy 
makers see poverty as an individual problem and therefore support policies that build upon 
education and training rather than addressing social problems that are the root sources of 
rural poverty. Without the intervention of those living above the poverty line to assist 
individuals with limited incomes, the causes and effects of poverty cannot be adequately 
addressed. Poor people, in essence, are never able to get ahead of their financial 
responsibilities. They are simply "getting by" on low wage jobs and making do via coping 
mechanisms available in the countermovement by giving and receiving with family and 
friends (Fitchen 1991; Halperin 1990). 
Within rural communities, poverty is deeply embedded with the local culture that 
gives rise to distinct attitudes and behaviors that are passed along from one generation to the 
next. In persistent poverty counties where poverty often recycles itself across generations a 
distinctive culture of poverty arises (Fitchen 1991). In many communities local ingenuity 
combined with strong personal and familial relationships can serve to reduce the impacts of 
poverty. There are three classes of poor people who have difficulty accessing food: those 
who are physically unable to work because of disabilities, those who are able to work but 
unable to find employment (the unemployed), and those who work but do not earn sufficient 
income to meet household food needs. Assistance is available through several state and 
federal programs for those who are not able to work whereas those who cannot find work 
receive limited assistance. While programs such as Manpower and other employment 
agencies exist in urban settings, these programs are scarce in persistent poverty counties. 
Even more problematic are the working poor - those who are working to meet household 
needs but are often trapped in low wage, part-time work that provides few benefits. This 
situation places great dependence upon the assistance of society to the people who are 
unemployed and underemployed (Polanyi 1944: p 232). 
Previous research finds that individuals living in poverty often engage in patterns of 
giving and receiving in order to make up for the limited resources they possess (Fitchen, 
1991; Hofferth and Iceland, 1998; Morton et al. 2004). In areas affected by poverty, 
residents are frequently highly dependent upon one another to make ends meet. Examples 
include neighbors or kinfolk providing assistance while another is working for wages in such 
things as babysitting or household maintenance. A person with a car may take friends or 
family to the nearest community to shop in exchange for gas money. These types of 
reciprocal dependence upon one another illustrate the importance of community members 
sharing time and/or financial capital and making connections with individuals who have great 
difficulty making ends meet. Giving and receiving also illustrates the social capital 
individuals build with others in order to meet the needs of their daily lives (Flora et al. 2003; 
Morton et al. 2005). These patterns of informal exchanges, essentially alternative markets, 
could involve trading odd jobs for home raised gardened produce or meat products (Morton 
et al. 2004; Meert 2000; Lee et al. 1994; Olson 1997). The connections people establish and 
maintain are often important mechanisms for coping with poverty. 
Polanyi (1944) believes that any economy or market built upon self serving 
mechanisms of owners is unnatural and therefore likely to generate countermovements to 
reclaim society's stake. Individuals disgruntled with the direction of the market, Polanyi 
writes, will over time collaborate with others to start alternative markets. The alternative 
market is supplemental and mediates the needs of individuals not supplied by the 
conventional market. There is a way to circumvent the market movement, a mechanism that 
is activated when extreme uneven distribution occurs and a social response occurs to correct 
the inequality. The countermovement seeks new social and political avenues, both globally 
and locally based, so that local action is coupled in a functional fashion within the world 
market context (McMichael 2000). Halperin (1990) finds three economic operations 
functioning within the communities that are derivatives of capitalist and non-capitalist, 
formal and informal economies: 1) the agricultural economy with farmers raising 
commodities and others raising gardens for both market and subsistence purposes; 2) wage 
labor; 3) rotating markets found throughout the area where people can buy, sell, and trade 
their wares with others. Countermovements are therefore organized to offer an alternative to 
the present food conglomerates that control the bulk of the food supply (McMichael 2000). 
Individuals whose incomes are impacted by the globalized economy create their own 
means to weather economic hardship. Strong individual networks of mutuality and 
community infrastructure can often be used as a substitute for some personal financial 
resource limitations (Halperin 1990). Some community organizations, such as local churches 
and food groups, strengthen rural communities by mediating the poverty that exists 
throughout rural America (Meert 2000). These informal non-market exchanges are examples 
of how community members help each other (Fitchen 1991; Flora et al. 2003). 
Alternative markets may be something as simple as one-on-one bartering or as 
complex as cooperatively-run enterprises. In many poor rural households, Halperin (1990) 
finds that individuals often attempt to overcome their financial limitations by placing greater 
emphasis on family, land, and community (what Halperin calls the "trinity"). Family 
networks are important mechanisms for survival as they regularly exchange goods and 
services with one another. In many instances this strategy goes beyond simple goods as 
family members often connect other family with series of odd jobs to help support family 
through hard financial times Halperin (1990). Among the families Halperin studied (1990: p 
144) at least one member of a family network maintained a large garden, canning and/or 
freezing the produce for later use by family members. Individuals also benefited from the 
bounty of the land by hunting and fishing and regularly shared their catches with others. 
Among friends and neighbors there is a sense of reciprocity. If a person knows of a friend 
who needs to quickly generate revenue the person may buy something to help their friend out 
of a bind. Equality among residents occurs as residents give generously of themselves via 
time and resources to assist family and neighbors on a consistent basis, not only in times of 
hardship (Halperin 1990: p 15). Strong familial connections are very common in poor rural 
neighborhoods and often serve to benefit one another in times of need. Relationships 
between family, land and community enable non-capitalistic economic patterns to persist; 
Polanyi (1944) would identify this as the basis for an alternative market. 
Alternative systems (such as personal exchange, public and private support) can 
provide sustainable options for members of society who seek parallel avenues to access their 
needed goods (Polanyi 1944: p 260). Within rural areas often residents are creative in 
making a livelihood by using many different strategies to make ends meet (Halperin 1990). 
Some residents may barter their services for goods produced by a neighbor or in exchange 
for food. Poor families who do not attempt to make use of the informal economy often fail to 
do so because they feel isolated from the rest of their community (McGranahan 2003: p 149). 
It is not clear, however, how effective substitute personal reciprocal network of sharing and 
community structure are in increasing food access for low income individuals families. 
Based on these findings I posit that personal connections representing the alternative market 
(the countermovement) are important mechanisms that low-income people can utilize to 
access food sources. I will test the following hypotheses: 
Hypothesis 1: Low income residents are more aware of community institutions providing 
leadership to solve food problems and utilize these more frequently than residents of medium 
and higher incomes. 
Hypothesis 2: Low income individuals rely upon the alternative market to access food more 
often than individuals with high and medium annual incomes. 
Civic Involvement and Food Security 
In the market economy people earn wages by producing goods that other people (consumers) 
want and will purchase with the wages received from their own job. This system produces 
the goods and services society demands but, because of the way the market functions, the 
market has the potential to undermine the well-being of those either unemployed, unable to 
work or locked into low wage jobs. Communities are able to respond to the shortcomings of 
the market by emphasizing social support, charity and philanthropy. Polanyi notes, "In the 
half-century 1879-1929, Western societies developed into close-knit units, in which powerful 
disruptive strains were latent," (1944: p 210). This initial foundation of population 
established the roots of a civil society that had the capacity to support one another. 
Fitchen (1991) describes communities where, despite limited resources, individuals 
and the organizations in which they are members derived innovative remedies to assist one 
another. Organizations pool resources and residents share time, talent, and individual 
resources with one another. In communities that have actively engaged organizations, 
residents attribute most of their success on the size of their small, close knit community. 
Within a small community residents are capable of addressing problems by using the 
strengths of the local populace. Often among some residents there exists a small core that is 
committed to the community because of the relationships that have formed over the years 
(Fitchen 1991); these personal connections have a spill-over effect that benefit community 
members. Morton et al. (2005) found individuals living in poor counties with limited retail 
food sources who perceive their local civic structure as being strong and vibrant were less 
likely to report being food insecure. Hofferth and Iceland (1998) note individuals who share 
and exchange with others are able to connect to the greater social structure of their 
community and provide neighbors access to resources that might otherwise be unattainable. 
Meert (2000) offers examples of family members who offer goods such as meat and 
vegetables from their farm or garden to exchange with relatives who provide services such as 
cutting hair or tending a vegetable garden. Morton et al. (2005) found rural people who share 
their food resources in a non-market capacity often report healthier diets. Maintaining 
personal connections with family, friends, and neighbors have the capacity to create strong, 
healthy communities. 
This community approach to solving problems can be the initial movement necessary 
for solving problems of local poverty and food insecurity. This communal effort is necessary 
for communities to build civic momentum and maintain their vitality when the economic 
future is uncertain (Polanyi 1944). Citizens who realize the importance of civic 
organizations to insulate some of the hardships brought on by the unpredictable market are 
likely to volunteer their time or provide individual assistance to members of the community 
through bartering and giving food to relatives, friends, and neighbors in need (Polanyi 1944: 
p 175; Morton et al. 2005). 
Polanyi (1944) maintains that once citizens no longer look at individuals from a class 
perspective but rather focus on the welfare of all community residents that community 
building can be enhanced. Communities are formed out of clusters of interpersonal (outside 
of the home) networks that provide socialization and support, a common residence, and 
commonalities and shared activities (Hillery 1955; Wellman and Leighton 1988). From 
these three components, individuals create networks that can assist in community building 
and help neighbors who need support from time to time. Organizations within a community 
are sustained by actors (individuals living in the community); after the organization has 
functioned for a significant amount of time people unconsciously come to depend on the 
functions of an organization to meet their needs individually and those needs of the 
community at large (Cohen 1987; Jakle 1994). 
In addition to government assistance, members of the community who are negatively 
impacted by the market can seek out the reinforcement of their fellow community members. 
The support can be in areas of employment, training, or sharing food resources; these are the 
aspects of community that provide a local safety net that assists members of society together 
during periods of economic decline and living with a market that is controlled by outside 
(global) forces (Polanyi 1944; Flora et al. 2003). Often, however, people living in poverty 
are dealing with a myriad of problems that are difficult and complex because of the financial 
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constraints of the family. As they juggle their resources to the best of their ability they are 
often marginalized by members of the community. A negative reaction from society only 
compounds the problems for the individuals and essentially enables poverty to perpetuate 
(Fitchen 1981). Lack of community involvement may leave many rural residents socially 
isolated and not able to relate to the central core community. Poor rural residents are 
frequently excluded from their community, as they may not fully participate in the multiple 
facets of their hometown or nearest urban environment (Fitchen 1981). Women in food 
insecure households with hunger report feeling socially isolated from their community 
(Tarasuk 2001). The social isolation leaves a person seeing the community for the many 
pieces (a place to work, worship, shop, or seek governmental assistance) rather than a 
community with which they can identify (Fitchen 1981). 
Polanyi (1944) believes as communities continue to make improvements they should 
make plans for the entire community that will strengthen the rights and abilities of its 
residents. Bishop (1967) placed much of the responsibility of the rural poverty epidemic on 
local governments because they were not preparing residents to live in the modern world. 
Bishop (1967: p 9) suggests strengthening local social institutions such as libraries, schools, 
and healthcare facilities are the best ways to assist the rural poor. Limited social connections 
compounded with inadequate education and in some cases poor health restrict the 
opportunities available to residents of chronically poor communities. He argued that a 
cooperative mindset of local governments and citizens could allow for sustained growth of 
the people, industry, and community as a whole. Based on this evidence I posit that food 
secure individuals are more likely civicly engaged than people living in food insecure 
households. I will test the following hypothesis: 
Hypothesis 3: Food insecure individuals are less likely to be civicly engaged than food 
secure residents. 
Food Insecurity, Diet and Health 
In 2001,11.5 million Americans (10.7 percent of all households) experienced some form of 
food insecurity during the year (Olson et al. 2004). The lack of a reliable food supply makes 
people, particularly those who were a part of the working class, feel shame causing them to 
withdraw from society at even greater rates (Schwartz-Nobel 1981). Additionally, 
individuals who live in food insecure households are likely to experience hunger, fatigue, 
malnutrition, and illness (Hamelin et al. 1999). Hunger, the most extreme form of food 
insecurity is defined as "the painful or uneasy sensation caused by a lack of food," (Anderson 
1990: p 1560). 
Food is a significant expenditure, particularly among households with limited 
budgets. Depending upon the amount of cash available the quantity and quality of a 
household's diet is subject to great variation. Households on a tight budget rely upon starch 
filled products such as pasta, potatoes, and bread coupled with inexpensive protein sources 
such as beans to make up the bulk of a family's diet. Drewnowski and Barratt-Fomell (2004) 
found that low income families relied upon energy-dense foods high in sugar and fats used to 
meet their food needs of rather than lean meats, fish, fresh vegetables, and fruit. Low-
income individuals often supplement their food budget through government food stamps. 
The food stamp program permits many poor Americans to have access to sufficient quantities 
of nutritious foods that otherwise likely would not be able to afford. Food stamp benefits are 
intended to meet the costs of the USDA's Thrifty Food Plan. In many cases, however, 
families depending on food stamps may have difficulty meeting their food needs at the end of 
the month when the benefits are depleted. This results in a decline of nutritional quality and 
dietary intake creating hardship for households (Monroe et al. 2002). 
In an effort to expand their food supply, food insecure individuals first experience 
food anxiety and later the quality of food lessens before the amount of food dwindles (Polivy 
1996). To reduce the cost of food, food insecure households often limit their intake of fruits 
and vegetables, exhibit poor eating patterns (Kendall et al. 1996), and skip meals (Jeffery and 
French 1996). However, to avoid hunger, poverty-stricken individuals consume energy-
dense food and over eat when food is available (Dietz 1995). In households with children 
this coping mechanism results in eating unhealthy foods in mass quantities to manage food 
insecurity, children are learning eating patterns that may have negative outcomes in 
adulthood with the possibility of being overweight, obese, or developing diseases related to 
obesity such as diabetes (Sarlio-Lahteenkorva and Lahelma 2001). 
Maintaining a healthy diet costs more than diets filled with energy-dense foods 
(Sarlio-Lahteenkorva and Lahelma 2001). Diets filled with mainly energy-dense foods 
permit food insufficient households to eat, however individuals often face challenges brought 
about because of inadequate nutrition. Rose and Oliveira (1997a) report food insufficient 
households consume 13 percent less energy and reduced intake of 13 other nutrients 
compared to food sufficient households. Women and elderly individuals who use emergency 
food assistance report lower intake of energy and nutrients than of individuals from food 
secure homes (Rose and Oliveira 1997b; Sarlio-Lahteenkorva and Lahelma 2001; Tarasuck 
2001). Women in food insecure households on average are two full Body Mass Index (BMI) 
units higher than women in food secure households. Research shows that an increase of two 
BMI units equates to a 25 percent increase in risk of death (Olson 1999). Better food choices 
must be available to all individuals, regardless of their income, if the obesity epidemic is to 
be addressed. 
Ending food insecurity has the potential to solve many of the chronic health problems 
seen by health professionals in rural America as well as stemming some of the new health 
problems brought on by poor and inadequate diets such as overweight, obesity, and diabetes 
(Morton et al. 2004). In order to help food insecure rural residents, Olson et al. (2004) 
suggest that federal and state level health and food policies recognize the uniqueness of 
delivering healthcare and food access among low income rural people. Mayer and Jencks 
(1989) report individuals who are in poor health also report greater material hardship than 
people in good health. 
Limited access to food retail centers can have impacts far beyond food insecurity. In 
a study of women shoppers in rural England shoppers find fewer healthy food options at their 
local grocery store than individuals in more populated centers. Of the healthy food that was 
available in these grocery stores, the price was seen as prohibitive to individuals on lower 
incomes who often reported having an illness/disease. The limited availability and high 
expense of healthy food choices makes maintaining a healthy diet cost prohibitive and 
difficult for many in rural places and has the potential to exacerbate health problems (Barrat 
1997). Based on this evidence, I posit that food security, nutritional values, and subjective 
health ratings are low in residents of limited household incomes. Therefore I plan to test the 
following hypotheses: 
Hypothesis 4: Individuals with higher incomes will have better diets and nutrition than those 
with lower incomes. 
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Hypothesis 5: High diet quality is associated with strong individual civic connections and 
personal connections net of individual level variables. 
Hypothesis 6: High overall health status is associated with strong community connections 
and personal connections net of individual level variables. 
Hypothesis 7: High daily recommended consumption of vegetables is associated with strong 
personal connections and food sources net of individual level variables. 
Hypothesis 8: High daily recommended consumption of fruit is associated with personal 
connections and food sources net of individual level variables. 
Hypothesis 9: High daily recommended consumption of non-dairy high protein food is 
strongly associated with personal connections and food sources net of individual level 
variables. 
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Chapter 3: Methodology 
This research addresses two main questions: What is the impact of agriculture and industry 
on rural Iowa counties? How is household food insecurity mediated within rural Iowa 
counties? In order to accomplish this task, I examine how macro structures (in this case the 
market) affect micro decision making, specifically household food consumption. To achieve 
this, the first posit examines Iowa's agricultural and industrial driven economy and its 
relationship to poverty. The data necessary to test this hypothesis require the use of 
secondary data complied from the US Census of Agriculture, Bureau of Census' County 
Business Patterns, and the Office of Social and Economic Trend Analysis (SETA) database 
utilizing Iowa statistical information. To test Hypothesis 1 - 9,1 focus on four micro-level 
Iowa county case studies counties sampled in the Food In My Community survey (see 
Appendix E). I analyze primary data collected in four county study sites that examine 
household food security, health, and their connection to the community. 
Secondary Data 
I begin this study by examining a macro based analysis of agriculture and industry and their 
effect on poverty and income in Iowa counties. Through secondary data sources I use 
statistical analysis to determine to what extent residents of Iowa counties were affected 
(examining inequality, poverty, and per capita income) overtime as markets moved from 
local to globally based market structure. Evidence for this analysis consists of secondary 
agricultural, economic, social, and demographic data. I also utilize Census of Population 
data relating to per capita income and poverty. In order to test Hypothesis 1,1 employ 
secondary data, specifically Census of Agriculture and County Business Patterns data from 
the state of Iowa. From the Census of Agriculture for each census year from 1954 - 1997 I 
selected percent land in farms, percent land in crops, and average farm size to serve as 
independent variables. From County Business Patterns data for selected years from 1954 -
20021 selected percent of workers employed in the following sectors to serve as independent 
variables examining the economic makeup of Iowa counties: agricultural related fields; 
manufacturing; services; transportation and utilities; FIRE (finance, insurance, and real 
estate); wholesale sales; and retail sales. The dependent variables I test using regression 
analysis are poverty related: percent change in the Gini coefficient (measuring inequality) 
from 1969 to 1999; percent population below poverty in 1999; and 1999 per capita income. I 
purposely selected these agricultural and economic variables to determine if they are able to 
serve as predictor variables of inequality, percent population living in poverty, and per capita 
income. I was particularly motivated to determine if Fitchen's hypothesis that current poor 
rural people are negatively impacted by previous agricultural transitions hold true. 
Primary Data Collection 
Primary data were collected from 1,472 household respondents through two survey waves. 
Case study counties for the first wave of research were selected in Fall 2001 based on the 
number of grocery stores and poverty rates for each rural Iowa county. The selection process 
first involved establishing the number of grocery stories for each county. Morris et al. (1992) 
find the average rural American county has 3.8 grocery stores. By rounding the average 
number to four, we established the number used to define an Iowa food desert as a county 
with less than four grocery stores. Although the physical size and geographical terrain can 
affect food desert identification, considering the majority of Iowa counties are of similar size 
and topography I use the criteria of four grocery stores per county to operationalize food 
deserts. The number of Iowa counties with four or fewer grocery stores and supermarkets 
were identified by using the 1997 Standard Industrial Classification (SIC) codes (54). Using 
this definition, 13 Iowa counties had four or fewer grocery stores or supermarkets. The 13 
food desert counties were then tested for urban influence based on distance to a county with a 
metropolitan designation using a 1993 urban influence code (Ghelfi and Parker 1997). 1997 
poverty rates for all people were then found for each of the food desert counties. The four 
counties with the highest poverty rates (13.1 to 19.1) were southern Iowa counties, 
juxtaposed as pairs, and featured similar rural terrain and agriculturally based economies. 
Comparisons of county demographic data revealed similar age and ethnicity patterns. Of the 
four high poverty counties, we selected the county with the highest poverty, Decatur, and a 
second county, Monroe, that was not adjacent to Decatur County but had the same number of 
grocery stores, two. 
The first survey wave was funded by the Iowa Department of Public Health to 
examine what impact, if any, rural places with few grocery stores have on how residents 
access food. In the first year of this two year funded study, focus groups were conducted 
with support from local Iowa State University Extension staff. Information collected from 
these focus groups was used to develop the survey instrument for year two. Names and 
addresses for each county were purchased and a stratified random sample was drawn for both 
counties. A total of 1,468 surveys were sent to Decatur and Monroe residents selected from 
the stratified random sample; 720 completed surveys were returned, three incomplete surveys 
were returned void, and 272 instruments were undeliverable or refused. The 3-stage Dillman 
(2000) method was implemented for this sample followed by a telephone call six weeks after 
the initial mailing to residents who had not returned their surveys. The return rate for this 
sample was 60.1 percent. 
The second survey wave, conducted in February and March 2004, was funded by 
Iowa State University's Center for Designing Foods to Improve Human Nutrition. The 
objective was to assess the food environment of Iowa food deserts and learn about the use of 
nutritional supplements by rural Iowans. The counties chosen for this second study were 
Floyd and Palo Alto. Both counties are located in the northern half of Iowa. The research 
team returned to the original list of 13 food desert counties and selected Floyd and Palo Alto 
because of the limited number of grocery stores in the area as well as the contrasting 
agriculture of northern Iowa to that of southern Iowa. This survey used many of the same 
questions from the first survey conducted in the previous year in Decatur and Monroe 
Counties. Names and addresses for Floyd County and Palo Alto County were purchased and 
a stratified random sample selected names for each county was drawn. (Figure 1 presents a 
map of Iowa with the four study sites highlighted.) A total of 1,490 surveys were mailed to 
selected residents of these two counties. A total of 793 completed surveys were returned and 
218 were returned void or refused. The 3-stage Dillman (2000) method was employed for 
this study followed by a telephone call six weeks after the first mailing to residents who had 
not returned their survey. The return rate for this sample was 62 percent. (Please see 
Appendix C for a map of the four selected counties within Iowa.) 
County Demographic Information 
Data from the four counties are combined for analyses. The rationale for combining 
these two data sets is the similarity of demographic profiles and population size. Table 3.1 
presents demographical and social descriptions for the state of Iowa and Decatur, Monroe, 
Floyd, and Palo Alto counties. All data regarding the demographical explanation for each 
location come from the webpage of the Office of Social and Economic Trend Analysis 
(SETA) at Iowa State University, www.seta.iastate.edu. Gini Coefficient Index, a number 
between 0 and 1, is used to measure the extent income is unequally distributed in society or a 
specific area (such as the county level). Much literature suggests that income inequality has 
a negative impact upon health outcomes. The Gini coefficient can be understood as a portion 
or percentage of society that experiences inequality; the closer the number is to 0 the closer a 
community is to forming an egalitarian society. Occupational distribution information 
originates from the 2000 US Census Summary File 3 (SF3) available on the internet at 
www.census.gov. Demographic and social descriptions including population, income, 
poverty, the Gini coefficient, and occupation information are available in this set of tables. 
The US Census counts nearly 3 million people (2,926,324) living in Iowa, Table 1. 
Among the four case study counties, Floyd has the largest population (19,600) and Monroe 
the smallest (8,016). The median age of Iowa's residents is 37 years; Decatur County has the 
lowest median age, 36 years, while Palo Alto has the highest median age, 41 years of the 
counties studied. Nearly 8 percent (7.6%) of Iowa's population is over 75 years old while 
over one-quarter (28.3%) of the population is younger than 19 years old. Less than 10 
percent (7.6%) of Iowans are 75 years old and older; Palo Alto has the largest percentage of 
residents over 75 among those in this study (11 %). 
Iowa is an urbanizing state as 61 percent of the state's population reside in urban 
areas. Thirty-nine percent of Iowan's make their home in rural towns; 6 percent live on 
farms. All the residents of Decatur County are classified as rural residents. Monroe County 
has the largest portion of residents living on farm (22%) and the largest percentage of urban 
(in-town) residents (44%) compared to the other counties in this study. 
Approximately 94 percent of the state's residents are White. Two percent of Iowans 
are Black and 1 percent claim an Asian ethnic background. The largest growing ethnic group 
in the state is made up of those with HispanicZLatino(a) origins, 2.8 percent. Less than 1 
percent of Native Americans makeup part of Iowa's population. Similar trends are seen in 
the case study counties. 
In 1999 the median household income for Iowa was $39,469. The median incomes in 
the case study counties are lower than the state wide amount. Floyd County's median 
household income is closest to the statewide amount ($35,237) while Decatur County has the 
lowest ($27,343) among the case study counties. 
Table 3.1. Demographic and Social Description, State of Iowa and selected Iowa Food Desert Counties, 2000. 
Counties 
State Of Iowa Decatur Monroe Floyd Palo Alto 
N % N % N % N % N % 
Total Population 2,926,324 8,689 8,016 19600 10,147 
Median Age 37 36 40 40! 41 
Over 75 224,278 76 786 9.1 839 105 1,797 10.6 1,116 11 
Under 19 827,983i 28.3 2,501 27.8 2,223 27.7 4,658 27.6 2,819 27.8 
Residence 
Rural 1,139,641 38.9 8,689 100 4,503 56 9,440 51 6,547 65 
On-Farm 171,374 5.9 1,059 12 «87 22 1,711 9 1,238 19 
Urban 1,786,683 61.1 3.512 44 7,460 40 3,600 35 
Race/Ethnicity 
White 2,748,640 93.9 8,381 96.5 7,888 98.4 16,581 98 10,007 98.6 
Black 61,853 2.1 85 1 16 <1 39 <1 9 <1 
Asian 36,635 1.3 55 <1 32 <1 72 <1 31 <1 
HispanicZLatino(a) 82,473 2.8 148 2 40 <1 222 1 77 <1 
Native Ameican 8,989 <1 21 <1 29 <1 16 <1 19 <1 
1999 Median 
Household Income ( 39,469 27,3431 34,877 35,237 32,409 
Just over 8 percent (8.3%) of Iowa residents lived in poverty in 2000; 237,684 people. 
Decatur County has the highest percentage of residents living in poverty, 15.2 percent, 
whereas Palo Alto has the lowest percentage of residents in poverty (9.1%) of the Food In 
My Community study. 
The number of recipients and households using food stamp benefits increased 
between 2000 and 2003 in the State of Iowa. The same trends are true for all case study 
counties except Palo Alto county which had a decrease in the number of households and 
recipients obtaining food stamps from 2000 - 2003. 
The number of students receiving school lunches decreased by nearly 1,000 pupils 
between 2000 and 2003; however the percentage of all students who receive free or reduced 
price meals increased from 26.7 percent to 30 percent in 2003. Decatur county had the 
greatest percentage of students receiving food assistance at school, 49.6 percent. Palo Alto 
had the lowest percentage of students receiving free and reduced price meals at school, 29.4 
percent. 
The Gini coefficient indicates that the state of Iowa and each of the four counties 
experienced a decline in the amount of inequality between 1969 and 1999. All of the 
selected counties have GINI coefficients higher than the statewide GINI score. Decatur 
County has the largest Gini coefficient among the selected counties while Floyd County has 
the lowest coefficient in 1999. 
Table 3.1. Demographic and Social Description, State of Iowa and selected Iowa Food Desert Counties, 2000, continued. 
Counties 
State Of Iowa Decatur Monroe Floyd Palo Alto 
N % N % N % N % N % 
Poverty 
All Ages 237684 8.3 1214 15.2 822 10.5 1599 9.8 890] 9.1 
Food Stamps 
" 2000 
Households 52785 313 237 331 168 
Recipients 124384 621 519 822 287 
" 2003 
Households 64889 504 243 528 72 
Recipients 149991 1092 570 1253 129 
School Lunches 1 — : * 
r 2000 
Number 37754 150 143 226 243 
Percent all 
students 26.7 31.9 32.9 31.8 28.6 
r 2003 
Number 36907 173 111 250 151 
Percent all 
students 30 | 46.9 29.7 34.6 I 29.4 
GINI Coefficient 
r 1969 0.4511 0.465 0.4422 0.4281 0.4298 
r 1979 0.3871 0.4102 0.3824 0.3845 0.3974 
r 1989 0.3875 0.4232 0.4125 0.3936 0.3891 
r 1999 I 0.3746 0.4221 0.379 0.3785 0.37875 
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The dominant occupational sector within the state of Iowa in 2000 was the 
management, professional and related occupational jobs, 31.3 percent. A similar trend is 
seen in all the case study counties with management, profession, and related occupational 
jobs making up the largest occupational sector except in Monroe county where production, 
transportation, and material moving is the largest employment sector. 
Table 3.1. Demographic and Social Description, State of Iowa and selected Iowa Food Desert 
Counties, 2000, continued. 
Counties 
State Of Iowa Decatur Monroe Floyd Palo Alto 
N % N % N % N I % N I % 
Percent Distribution by Occupation i 
Management, 
Professional, & Related 31.3 29.3 27.1 32 ! 31.6 
Service 14.8 17.4 11.8 184 16.6 
Sales and Office 25.9 23.5 23.2 21.6 20.8 
Farming, Fishing. & Forest 1 1 2.6 1.4 1.2 2.0 
Construction, Extraction, 
& Maintenance 8.9 10.5 8.3 90 10.0 
Production, 
Transportation, & Material 
Moving 
Government Workers 
(Local, State, or Federal) 
18.1 16.7 28.2 178 I 19.0 
13.3 13.3 12.9 11.3 I 14.0 
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Survey Respondents 
Nearly 1,500 respondents are part of the Food In My Community study; 53 percent of 
respondents are men and 47.1 percent are women (Table 3.2). Floyd County has the most 
respondents, 391, while Monroe County has the fewest included in the study, 343. 
Ninety percent (89.9%) of all respondents have at least a High School degree or its 
equivalent. Fourteen percent of Decatur County respondents have less than a High School 
education. Over one-fifth (22.7%) of all respondents have some college education. Almost 
one-quarter (23.2%) are college graduates. One-quarter (25%) or Decatur County 
respondents graduated from college. 
The majority of respondents are 70 years old or over, 28.8 percent. One-fifth (20.3%) 
of respondents are between 45 - 54 years of age. Fewer than three percent (2.6%) of 
respondents are under 25 years old. 
Eighteen percent of respondents report earning less than $15,000 per year. One-fifth 
(19.4%) of those responding indicate earning between $25,000 - 34,999 annually. Five 
percent of survey respondents earn between $75,000 - 99,999 annually and less than five 
percent (3.9%) make over $100,000 per year. 
Table 3.2. Characteristics of Respondents of the Food in My Community Study. 
Counties 
All Counties Decatur Monroe Floyd Palo Alto 
N % N I % N % N % N % 
Gender 
Male 779 52.9 188 51.6 166 49.3 219 56 206 54.2 
Female 693 47.1 176 48.4 177 50.7 172 44 174 45.8 
Total 1472 364 343 391 380 
V.V.WAW.-.W.-. 
Highest Level of Education 1 
™ 
1__ 
Less than High ! 
School 145 10.1 49 14.1 31 9.8 34 8.7 31 8.2 
High School 
Diploma or GED 534 37.3 129 37.2 131 i 41.3 151 38.6 123 32.5 
Some College 325 22.7 69 19.9 64 20.2 91 23.3 1011 26.7 
Technical School 97 6.8 13 3.7 30 9.5 25 6.4 291 7.7 
College Graduate 332 23.2 87 25.1 61 19.2 90 23 94 24.9 
Age 
Under 25 40 2.6 13] 3.5 7 2 9 2.3 11 2.8 
25-34 137 9.1 331 8.8 35 102 35 8.8 34 8.7 
35-44 218 14.4 461 12.2 49 14.3 63 15.8 60 15.3 
45-54 307 20.3 85Ï 22.6 77 22.4 72 18 73 18.6 
55-64 246 16.3 59 15.7 55 16 72 18 60 15.3 
65-69 128 8.5 25 6.6 30 8.7 41 10.3 32! 8.1 
70 & Over 436 28.8 115 30.6 90 26.2 108 27 123| 31.3 
Table 3.2. Characteristics of Respondents of the Food in My Community Study, continued. 
All Counties 
Counties 
Decatur Monroe Floyd Palo Alto 
N % N % N % N % N % 
Income 
Under $5,000 36 2.7 12 3.6 9 2.8 8 2.2 7 2 
$5,000 - $9,999 81 6 33 9.9 18 57 12 3.4 18 5.2 
$10,000-14,999 : 133 9.8 41 12.3 31 98 28 78 33 9.5 
$15,000-24,999 236 17.4 66! 19.8 58 18.3 63 17.6 49 14.1 
$25,000 - 34,999 263 19.4 56 16.8 48 15 1 73 20.4 76 21 9 
$35,000 - 49,999 251 18.5 60 18 68 21.5 72 20.1 71 20.5 
$50,000 - 74,999 235 17.3 50 15 68 21.5 58 16.2 59 17 
$75,000 - 99,999 68 5 11 3.3 16 5 22 6.1 19 5.5 
$100,000 and Over 52 3.9 4 1.2 11 3.5 22 6.1 15 4.3 
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Primary Data Analysis 
I first present the results of the food insecurity index to serve as contextual data that illustrate 
the extent of food insecurity in the four Food In My Community study sites. I selected the 
following dependent variables to analyze using regression analysis: civic structure index, 
food insecurity index, self-reported nutritional value of diet, subjective health rating, daily 
vegetable intake, daily fruit intake, and daily protein intake. Civic structure index was 
formed by summing all the possible civic related options calculating scores ranging from 7 
(lowest) to 28 (highest) to examine knowledge individuals have of partnerships among public 
and private institutions to solve food problems as well as what individuals know regarding 
public investments in solving food problems (see Appendix C for civic structure index). 
Food insecurity index was formed by summing respondents' answers to the USDA six item 
food insecurity core module (see Table 6.1; Appendix C). Respondents with low scores 
experience no or limited food insecurity whereas individuals with high responses experience 
a high degree of food insecurity. I test the remaining variables to determine individual food 
intake and health outcomes of people who reside in food deserts. 
I used several independent variables in the data analysis. First, I use civic 
connections to acquire food as independent variables to determine if knowledge and access 
of community food resources is a predictor of food security. These independent variables 
include: scale of places where one accessed food (such as food pantries, food banks, and 
senior meal centers) (Appendix D). I specifically test for senior meal program and food 
pantry use. Additionally, civic structure index and scale of giving food (Appendix D) to 
community institutions (such as food banks, food drives, or the senior meal program) are 
civicly oriented independent variables I utilized throughout my analysis. Second, I use 
independent variables associated with personal connections for accessing food such as 
acquiring food from a family member or friend's garden, meat from family or friend's farm, 
and fish from family or friend's pond/stream. In some tests I used a scale of personal 
connections created by summing all the possible places where one could acquire food from 
people they know (Appendix D) to determine if more connections meant greater food 
security. Third, I select data of giving food as independent variables to determine if giving 
food to others is a way of mediating food security. These variables include giving food to 
neighbors, food banks, family, and friends (Appendix D). Finally, I employ individual level 
data as independent variables to determine if personal actions can predict the selected 
dependent variables. The independent variables include: age, income, education, health in 
general, nutritional quality of diet, daily fruit consumption, and daily vegetable consumption. 
The selected dependent and independent variables allow me to examine the macro impacts of 
the market on individual food choices, food security, and health outcomes. 
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Chapter 4: Iowa Economic Data Patterns 
Agriculture and industry are the foundation of economic vitality for much of rural Iowa. 
This chapter examines the trends that as markets moved from local to globally based social 
and economic structures, whether some local places experienced increased inequality, 
poverty, and lower per capita income because of less control on their own micro-economy 
due to changes in agriculture and industry. To evaluate this idea, it is pivotal that we 
understand the economic situation for Iowa, particularly local jobs and agriculture. This 
chapter explores the local economic situation by testing the extent which local industries 
(percent of local employment in agriculture related industries, wholesale, retail, services, 
manufacturing, FIRE, and transportation and utilities) and agriculture (specifically percent 
land in farms, percent land in crops, and average farm size), have upon measures of 
inequality, poverty, and per capita income. These independent variables allow for 
standardization of data. First, I employ Pearson correlations followed by a series of 
regression tests. 
Agricultural and Industrial Transition 
Results of Pearson correlation analysis presenting agriculture and occupation variables are 
presented in the following three tables (Tables 4.1,4.2, and 4.3). Initial correlation tables 
examine agricultural variables (percent land in farms, percent cropland, and average farm 
size) to analyze the long term influence of agriculture at the local level. The following 
occupational variables representing percent of all jobs are also analyzed: agriculturally 
related, Finance, Insurance, and Real Estate (FIRE), manufacturing, retail sales, services, 
transportation and utilities, and wholesale related industries. Data from the annual County 
Business Patterns were purposely selected to coincide with Census of Agriculture years. 
Each Pearson correlation was initially run by decade to determine the relationship and 
strength between agriculture and economic indicators, however few patterns were found. 
Manufacturing, FIRE, and measures of poverty had few significant correlation coefficients 
except years 1974, 1978, and 1997. Of the existing patterns, three agricultural variables, 
percent farm land, percent cropland, and average farm size, offered the most consistent and 
significant relationships with occupational and poverty variables. 
Table 4.1 examines correlation coefficients for percent land in farms for each Census 
of Agriculture year by selected economic indicators. The coefficients suggest as land in 
farms increased the total percentage of manufacturing jobs decreased from 1964 - 1997. As 
the percent of farm land increased from 1982 - 1997, the percent of people living in poverty 
decreased, as indicated by the negative coefficients. Additionally, the GINI coefficient, the 
measure of inequality, has a negative relationship with percent land in farms in the 1980s and 
1990s. This analysis indicates as percent farm land increases inequality decreases. The most 
recent data (2002) suggest that as the percent of farmland increases the percent of total jobs 
in the wholesale sector increase. 
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Table 4.1. Correlation Coefficients for Percent Land in Farms, all Iowa 
counties, selected years. 
Percent land in farms 
1964 1974 1982 1987 1992 1997 2002 
% of total jobs in | 
manufacturing 1964 |-0.212* 
% of total jobs in 
transportation and 
utilities 1964 10.222* 
% of total jobs in I 
manufacturing 1969 -0.230* 
% of total jobs in 
retail 1969 0.359** 
% of total jobs in 
manufacturing 1974 -0.337** 
% of total jobs in 
manufacturing 1978 -0.291** 
% of total jobs in service 1978 0.218* 
Per capita income 1975 0.341** 
% of total jobs in service 1982 0.200* 
GINI 1989 -0.288* 
% Poverty 1989 -0.298** 
% of total jobs in manufacturing 1987 o c
\i 9
 
GINI 1989 -0.275* 
% Poverty 1989 -0.271** 
% of total jobs in manufacturing 1992 -0.273** 
% of total agriculturally related jobs 1997 ' -0.275* 
% Poverty 1999 1 -0.271** 
% of total jobs in manufacturing 1992 1 i -0.296** 
% of total agriculturally related jobs 
1997 0.249* 
GINI 1999 -0.226* 
% poverty 1999 -0.307** 
% of total jobs in wholesale jobs 2002 0.373** 
*p<0.05; **p<0.01 | 
The percent cropland has many statistically significant relationships with occupation 
and poverty indicators (Table 4.2). The percentage of jobs in manufacturing has a negative 
relationship with percent cropland in 1974, 1992, and 1997. Percentage cropland and 
poverty have a negative relationship suggesting that as the percent of cropland increased, 
poverty decreased throughout Iowa. Per capita income and percent cropland have strong 
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coefficients in the 1970s, but the size later lessens although still maintaining its significance 
through 1997. 
Table 4.2. Correlation Coefficients for Percent Cropland, all Iowa Counties, selected 
years. 
Percent land in cropland 
1964 1974 1978 1982 1987 1992 1997 2002 
% total jobs in i 
wholesale 1969 0.254* 
% total jobs in 
manufacturing 1974 -0.206* 
% total jobs in 
manufacturing 1978 -0.220* 
% poverty 1979 -0.361** 
1975 0.580** 
% poverty 1979 "ti. 339 
Per capita income 1975 0.560** 
% of total jobs in retail 1982 -0.228* 
GINI 1989 -0.401** 
% poverty 1989 -0.458** 
Per capita income 1980 0.410** 
Per capita income 1985 0.388** 
% of total jobs in retail 1982 -0.204* 
GINI1989 -0.402** 
% poverty 1989 -0.461** 
Per capita income 1980 0.427" 
Per capita income 1985 0.402** 
% of total jobs in manufacturing 1992 -0.279** 
% total jobs in agricultural related industries 1997 0.225* 
% total jobs in wholesale 1997 0.430** 
Per capita income 1995 0.261** 
Per capita income 1990 0.226* 
% poverty 1999 -0.424** 
% of total jobs in manufacturing 1992 -0.286** 
% total jobs in agricultural related industries 1997 0.208* 
% of total jobs in wholesale 1997 0.410** 
GINI1999 -0 236** 
Percapita income 1995 0 287** 
Percapita income 1990 
% Poverty 1999 
10.226* 
T-0.440 
% of total jobs in wholesale 2002 t 0.410** 
% poverty 02 
-0.418** 
*p<0.05; **p<0.01 | | | | 
Average Iowa farm size has several statistically significant relationships with 
occupation and poverty indicators indicating trends among the variables (Table 4.3). 
Manufacturing and average farm size are only significant in 1978. Average farm size and 
wholesale related occupations decline from the 1980s to 2002, however a significant 
relationship between the two variables remains. The relationship between transportation and 
utility related occupations retains its significance from the 1980s through 2002, however the 
relationship is progressively weaker overtime. One likely explanation for this is the wage 
base received by individuals employed in the transportation and utility sector. The 
association between poverty and average farm size was very strong in 1978, however the 
relationship has steadily declined until there was no significant relationship between the two 
variables in 2002. The GINI coefficient (measure of inequality) initially had a strong 
relationship with average farm size based on late 1970s data then declined slightly with the 
1982 agricultural data and increased again with 1992 agricultural data. 
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Table 4.3. Correlation Coefficients for Average Farm Size, all Iowa 
Counties, selected years. 
I Average Farm Size 
1978 1982 1987 1992 1997 2002 
% total jobs in 
agricultural related 
industires 1974 
% of total jobs in 
manufacturing 1978 
GINI 1979 
0.274** 
-0.238* 
0.520** 
% poverty 1979 0.491** 
% of total jobs in transportation 
and utilities 1982 0.238* 
% of total jobs in wholesale 1982 0.259** 
% of total jobs in transportation 
and utilities 1987 0.258** 
% of total jobs in wholesale 1987 0.209** 
GINI 1989 0.207* 
% poverty 1989 0.211* 
% of total jobs in transportation 
and utilities 1982 0.224* 
% of total jobs in wholesale 1982 0.311** 
% of total jobs in transportation & 
utilities 1987 0.222* 
% of total jobs in wholesale 1987 0.251* 
GIN11999 0.244* 
Per capita Income 1995 
% poverty 1999 
-0.232* 
0.224 
% wholesale 1997 0.292** 
% of total jobs in transportation & utilities 2002 
% of total jobs in wholesale 2002 
0.217* 
0.198* 
*p<0.05; **p<0.01 
Iowa in Transition 
The following tables use Census of Agriculture data from 1952 - 2002 and County 
Business Patterns from 1952 - 2004 for all Iowa counties in order to understand the 
relationship between inequality, poverty, agriculture, and industry. For each regression table, 
each year is treated as a separate, independent model to insure that data from one year is not 
causing errors in other years. Measures of inequality (using the Gini coefficient), percent 
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population below poverty, and per capita income are analyzed in this section as dependent 
variables. 
Inequality 
Tables 4.4 and 4.5 examine the percent change in inequality using the Gini coefficient as the 
dependent variable, for all Iowa counties. This inequality variable was created by subtracting 
the 1999 Gini coefficient from the 1969 Gini coefficient and then dividing by the 1969 Gini 
coefficient to calculate the percent change. Also, each year was tested separately to 
determine the extent previous industrial and agriculture patterns impact long-term inequality 
measures. 
Regression results find percent land in farms is a significant predictor that inequality 
will increase as percent land in farms increase. This is a significant variable for all years 
tested, except 1978. Percent land in crops is a significant predictor of inequality. The 
negative coefficient results suggest that as percent land in crops increases, inequality 
decreases. Because these data are only for the state of Iowa, it suggests that as farmers 
moved their operations to row-crop focused farms, inequality in their area likely decreased 
because of the economic impact and wealth the bulk commodity crops brought to the area. 
Average farm size is not a significant predictor of inequality for any of the Census of 
Agriculture years except 1978. The Adjusted R2 results for each year are modest, ranging 
from six percent to eight percent, however this suggests that the structure of agriculture in 
Iowa does have a modest impact on long term inequality. 
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Table 4.4. Linear regression model of percent 
change in measures of inequality (gini coefficient) 
between 1969 and 1999, and agricultural 
characteristics of all Iowa Counties. 
% land in % land in Average Adjusted 
farms crops I farm size R2 
P P P 
1954 0.100*** -0.347*** NS 0.082 
1964 0.129*** -0.377*** NS 0.088 
1974 0.160*** -0.376*** NS 0.075 
1978 NS -0.248*** 0.050** 0 068 
1982 0.115*** -0.339*** NS 0.073 
1987 0.143*** -0.359*** NS 0.073 
1992 0.152*** -0.359*** NS 0 073 
1997 0.195*** -0.390*** NS 0.072 
+
 
%
 
p
 
p
 
p<0.05; **p<0.01; ***p<0.001; NS=Not 
Significant 
No consistent pattern is found when regression tests are utilized to examine the 
influence of economic variables on inequality throughout Iowa (Table 4.5). For the 1999 
inequality measure, nearly all 1997 economic variables are all significant predictors. The 
Adjusted R2 results for each year are modest however the results indicate that patterns do 
have long-term impacts on local inequality. 
Table 4.5. Linear regression model in percent change of inequality (gini coefficient) 
between 1969 and 1999 and percent employment in selected occupations among all 
Iowa counties. 
Percent Employment in 
Year 
Agriculturally 
Related FIRE 
Manu­
facturing Retail Services 
Transport­
ation & 
Utilities 
j 
Wholesale 
Adjusted 
R2 
1954 0.191 -0.011 0.206+ •"-0.155 "-0 142 0.02 0.187 0.028 
1962 0.022 0.023 0.115 0.209+ '0.402 0.103 '-0.034 r-.021 
1964 0.157 0.038 0.007 0.084 '0.168 0.046 0.04 0.01 
1969 0.181 -0.23 -0.195 "-0.173 "-0.106 0.164 0.058 0.023 
1674 0.237* 0.027 0 11 0.102 -0.193+ 0.259** 0.157 0.103 
1978 0.107 -0.055 -0.164 r-0.173 '0.097 0.214* 0.134 0.045 
1982 0.091 0.074 -0.084 '-0.053 '-0.092 0.056 0.161 0.023 
1987 0.176+ -0.12 0.303+ 0.199 0.053 0.292** 0.261* 0.112 
1992 0.178 0.083 0.155 0.03 0.04 0.198+ 0.108 0.057 
1997 0.303 0.238+ 1 333** 0.819" 0.994** 0.407** 0.376* 0.108 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001; NS=Not Significant 
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Poverty 
The following two tables (Table 4.6 and Table 4.7) examine the percent of Iowans by county 
living in poverty, 2002. In these two tables I use Census of Agriculture data and County 
Business Patterns in an attempt to determine if agricultural and local economic patterns can 
predict poverty. 
Table 4.6 shows the results of a regression analysis examining the influence of 
agriculture on poverty throughout Iowa. Adjusted R2 results suggest that since 1992, 
agriculture explains a decreasing amount of poverty, while still contributing to the poverty 
problem. The patterns of this regression table find increasing land in farms is a statistically 
strong predictor of increasing poverty and increasing land in crops is a statistically strong 
indicator that poverty will decline. These models suggest that as the average farm size 
increases, so too does the likelihood of increased poverty throughout the state. 
Table 4.6. Linear regression model of percent 
population below poverty, 2002, and agricultural 
characteristics of Iowa counties, 1954 - 2002. 
% land in % land in Average Adjusted 
farms crops farm size R2 
Year P P P 
1954 0.123 )-0.554*** 10.231 
1964 0.192 -0.616*** 0.24 
1969 0.280** 0.069 
1974 r-0.549 0.207 
1978 0.097 -0.494*** 0.469*** 0.38 
1982 -0.037 -0.503** 0.427*** 0.359 
1987 0.249 -0.766*** 0.378*** 0.361 
1992 0.22 -0.769*** 0.386*** 0.328 
1997 0.214 -0.815*** 0.360*** 0.293 
2002 0.362** i-0.905*** 0 333 0.288 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001 
No consistent pattern is found when regression tests are utilized to examine the 
influence of economic variables on poverty throughout Iowa (Table 4.7). Nearly all 1997 
economic variables are significant predictors. 2002 analysis suggests that as jobs in the 
finance, insurance, and real estate sector increased poverty decreased. This is likely due to 
the fact that many jobs in this field pay good wages. The Adjusted R2 results for each year 
are modest however the results indicate that the percentage of jobs in each selected industry 
does have long-term impacts on local poverty. 
Table 4.7. Linear regression model of 2002 percent population below poverty and 
percent employment in selected occupations among all Iowa counties for selected 
years, 1954-2002. 
Percent Employment in 
Year 
Agriculturally 
Related FIRE 
i Manu­
facturing Retail Services 
[Transport­
ation & 
[Utilities Wholesale 
Adjusted 
R2 
1954 0.136 '-0.066 0.161 '0.219 0.092 0.074 0.174 -0.026 
1962 0.095 0.089 '0.082 -0.082 '-0.180 0.163 -0.155 -0.023 
1964 0.322** 0.032 -0.007 -0.106 '0.008 '0.035 '0.129 0.034 
1969 10.054 r-0.322 f-0.190 -0.068 0.108 0.043 0.002 0.029 
1974 0.220* '-0.041 '0.111 -0.044 '-0.062 0.172+ 0.087 0.007 
1978 0.077 '-0.065 '0.177 -0.214 f-0.117 0.013 '0.074 -0.041 
1982 0.164 0.032 0.049 0.059 0.018 0.104 '0.013 -0.021 
1987 0.290** -0.207+ 0.08 -0.041 ! 0.004 0.141 '0.020 0.07 
1992 0.15 0.089 0.289 0.056 0.107 0.086 0.09 0.008 
1997 0.014 0.101 1.518*** 0 814*** 1.355*** 0.488*** 0.421" 0.248 
2002 0.198* -0.344** '0.277 0.123 '-0.002 0.08 F0.357 0.21 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001 
Per Capita Income 
The standardized coefficients are all highly significant for percent land in farms in each of 
the Census of Agriculture years, except for 1978 (Table 4.8). These results suggest that as 
land is taken out of agriculture for other purposes (such as economic development, 
conservation, or recreation) the per capita income across Iowa increases. However, as the 
percent land in crops increases, the 2002 per capita income increases. Average farm size is 
not a significant predictor of per capita income, except in 1978. Although the standardized 
beta coefficients are not very large they are statistically significant and produce modest 
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Adjusted R2 results. The calculations of these regression models suggest that previous 
agriculture trends do modestly explain 2002 per capita income in Iowa. 
Table 4.8. Linear regression model of per capita income 
2002 and agricultural characteristics of Iowa counties, 1954 • 
2002. 
% land in %land in Average Adjusted 
farms crops farm size R2 
Year (3 (3 (3 
1954 -0.359** 0.453*** 0.136 
1964 -0.551*" 0.596*** 0.195 
1974 -0.504*** 0.594*** 0.093 
1978 0.154 -0.186"* 0.03 
1982 -0.511" 0.609** r -0.06 0.084 
1987 -0.595** 0.715*** T -0.083 0.108 
1992 -0.651** 0.718"* " -0.035 0.102 
1997 -0.686*** 0.741*** r -0.021 0.111 
2002 1-0.614*" 0.601" 0.048 0.115 
+p<0.10; *p<0.05; **p<0.01; *** p<0.001 
Limited evidence is found in regression analysis to suggest that the percentage of jobs 
in selected industries can predict 2002 per capita income in Iowa's counties as Adjusted R2 
calculations are very small (Table 4.9). 2002 economic data suggests that as jobs in the 
Finance, Insurance, and Real Estate (FIRE) fields increase, Iowa per capita income also 
increases. 
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Table 4.9. Linear regression model of 2002 per capita income and percent employment 
in selected occupations among all Iowa counties for selected years, 1954-2002. 
Percent Employment in 
Year 
(Agriculturally 
I Related FIRE 
Manu­
facturing ! Retail (Services 
Transport­
ation & 
Utilities ^Wholesale 
Adjusted 
R2 
1954 i'0.106 0.074 0.04 '0.192 10.075 0.209 "-0.041 -0.042 
1962 0.510*** 0.13 0.255 0.045 f.237 s 0.013 0.097 0.272 
1964 "-0.148 0.474*** 0.383** -0.078 0.001 0.096 0.156 0.188 
1969 0.221* 0.209+ 0.046 -0.200 0.054 0.096 0.038 0.062 
1974 r-0.078 0.344** 0.062 -0.323** i 0.06 -0.039 -0.035 0.077 
1978 -0.082 0.353** 0.263 -0.047 0.092 0.174+ 0.056 0.077 
1982 >0.107 0.280* '-0.146 -0.309** -0.118 0.007 -0.078 0.082 
1987 -0.119 "0.094 '-0.059 -0.102 -0.039 0.069 0.028 -0.023 
1992 -0.274* 0.448*** 0.07 -0.063 0.079 0.012 0.053 0.14 
1997 -0.116 0.045 '0.675 -0 26 -0.45 '0 111 -0 336+ 0 009 
2002 -0.232* 0.273* 0.042 0.063 0.016 '-.057 f-0.026 0.036 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001 
Discussion 
Presenting Iowa's agricultural and occupational trends provided the foundation to examine 
the effect of the economy upon inequality, poverty, and per capita income in order to 
examine the first posit (as markets moved from local to globally based social and economic 
structures, some local places experienced increased inequality, poverty, and lower per capita 
income because of less control on their own micro-economy due to changes in agriculture 
and industry) of this dissertation. I suggest that further research and statistical analysis be 
conducted with more variables to more completely understand how agriculture practices and 
occupational patterns produce long-term effects for rural Iowans. Now, we turn our focus to 
the four counties included in the Food In Your Community case study. 
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Chapter 5: Personal Connections and Food Security 
This chapter will address the relationship between personal connections representing the 
alternative market (the countermovement) as important mechanisms that low income people 
can utilize to access food sources. First, I present personal food acquisition and distribution 
patterns of Food In My Community respondents. Next, I utilize two Analysis of Variance 
(ANOVA) to test Hypothesis 1 (Low income residents are more aware of community 
institutions providing leadership to solve food problems and utilize these more often than 
residents of medium and higher incomes) and Hypothesis 2 (Low income individuals rely 
upon the alternative market to access food more than individuals with high and medium 
annual incomes). I use three different income levels ($15,000; $25,000; and $50,000) to 
compare respondents' answers to questions regarding how they access food and the kind of 
food they acquire. 
Personal Food Acquisition and Distribution in Food Desert 
Counties 
Nearly all survey respondents (97.4%) report acquiring food at grocery stores (Table 5.1). 
Monroe County respondents had the highest percentage of residents not shopping at grocery 
stores for food, 4 percent. Food pantries/shelves provided food for three percent of all 
respondents; more Palo Alto residents use emergency food sources more frequently than 
residents of other survey sites, 4 percent. Five percent of all survey respondents utilize 
Senior Meal programs; Decatur County seniors report using this food venue more frequently 
than other counties' respondents, 7.7 percent. Nearly 45 percent (44.7%) of all respondents 
plant their own garden. Over 40 percent (41.9%) of all respondents report receiving produce 
from the gardens of friends and family members. Four percent of all respondents access food 
stamps to supplement their food budget; Decatur County respondents have the largest 
percentage using food stamps, 6.4 percent. Many respondents indicate purchasing food at 
farmers' markets (37.7%); over 40 percent (41.3%) of Palo Alto County respondents report 
shopping at the farmers' market. One-quarter (24.7%) of survey respondents report receiving 
meat from family and friends' farms while nearly one fifth (18%) are given fish. 
The majority of respondents give food to family (70.4%) and friends (63.2%). Nearly 
one-half (49.3%) indicate giving food to neighbors. Less than one-fifth (15.8%) of 
respondents give food to people they do not know. Many respondents, 40.1 percent, give 
food to food banks and food pantries while 44 percent contribute to food drives. Five percent 
of all survey respondents give food to the Senior Meal program. 
Table 5.1. Food Characteristics of Respondents of the Food in My Community Study. 
Counties 
All Counties Decatur Monroe Floyd Palo Alto 
N % N % N % N I % N % 
Acquire Food From 
Grocery Store 1468 97.4 368 97.9 330 96.2 386 97.5 384 98 
Food Pantry/Shelf 45 3 8 2.1 10 2.9 12 3 15 3.8 
Senior Meal 
Program: 83 5.5 29 7.7 191 5.5 181 4.5 17 4.3 
Personal Garden 674 44.7 185 49.2 164 47.8 149 37.6 176 44.9 
Family/Friends' 
Garden 631 41.9 143 38 141 41.1 170 42.9 177 45.2 
Food Stamps 60 4 24 64 12 3.5 14 35 10 2.6 
WIC 31 2.1 13 3.5 7 2 4 1 7 1.8 
Farmers' Markets 568 37.7 99 26.3 103 30 204 51.5 162 41.3 
Meat from 
Family/FriendSj 372 24.7 103 27.4 86 25.1 80 20.2 103 26.3 
Fish from j 
Family/Friends 272 18 891 23.7 89 25.9 54 i 13.6 40 10.2 
Given Food To 
—j— 
Family 943 70.4 246 73.4 224 74.9 229 64.9 244 69 1 
Friends 799 63.2 211 66.8 199 68.9 186 57.6 203 60.4 
Neighbors 593 49.3 147 48.7 151 54 1 142 46.4 153 48.4 
People you dont 
knows 168 15.8 55 20.8 37 15.5 451 16.1 31 10.9 
Food Pantry/Bank 463 40.1 128 44 8 81 32.9 130 42.2 124 39.5 
Food Drive 504 44.3 120 44.6 103 41.2 160 51.3 121 39.4 
Senior Meal) I 
Program 58 5.6 22 8.6 10 4.3 15 5.5 11 3.9 
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Community Food Sources 
The following series of ANOVA tables compare responses to questions by examining three 
different levels of income. The three income levels compared in the following tables are 
$15,000, $25,000, and $50,000. These three benchmarks were chosen for specific reasons. 
Residents who annually make less than $15,000 live below the poverty line. The $25,000 
income level illustrates a lower wage income, although it is above the poverty live. The 
$50,000 is used for two reasons: 1) the median Iowa income is $39,000; 2) The questionnaire 
utilized in the Food in My Community study asks respondents to provide "about" how much 
annual income they make by selecting one of the following choices: Under $5,000; $5,000 -
9,999; $10,000 - 14,999; $15,000 - 24,999; $25,000 - 34,999; $35,000 - 49,999; $50,000 -
74,999; $75,000 - 99,999; $100,000 and over. Because of the options available to the 
respondents, setting the third, higher level income at $50,000 is the best choice for this 
analysis. These tables will allow me to test Hypothesis 1: Low income residents are more 
aware of community institutions providing leadership to solve food problems and utilize 
these more frequently than residents of medium and higher income. 
Food Security and Income 
Table 5.2 presents the results of an Analysis of Variance comparing people's 
responses about food security and food access by their individual income level. 1,355 
respondents are represented in this sample. For this table, I utilize a series of questions that, 
when combined, form the USDA food insecurity scale. The results of this scale finds 29 
percent of respondents who make less than $15,000 per year are food insecure, compared to 
seven percent who make more than $15,000 per year, a statistically significant finding. (See 
Appendix C for computation of food insecurity index.) Among residents who make less than 
$25,000 per year, 21 percent are food insecure, compared to five percent of those who earn 
more than $25,000 annually, also a significant finding. Fourteen percent of all respondents 
who make less than $50,000 per year deal with some form of food insecurity; this is 
significantly higher than those who make over $50,000 and report living with food insecurity 
(3 percent). 
Seventeen percent of all respondents making less than $15,000 annually are food 
insecure with hunger, the most severe form of food insecurity. Four percent of respondents 
with incomes over $15,000 face food insecurity with hunger, a significant finding. Twelve 
percent of respondents earning less than $25,000 and three percent of respondents making 
more than $25,000 report food insecurity with hunger, a significant difference. Among 
respondents who report making over $50,000, one percent are food insecure with hunger, 
significantly less than the eight percent of those making less than $50,000 who face food 
insecurity with hunger. 
When asked about the number of places where people acquire food on a regular basis 
(including grocery stores, food pantries, congregate meal sites, etc.) those making less than 
$15,000 report only utilizing one place for food procurement, significantly less than those 
making over $15,000 annually (1.41 places) (See Appendix D for a list of all variables that 
comprise scales). The Iowa residents polled in this study making less than $25,000 annually 
access 1.13 places to obtain food, significantly fewer than those making over $25,000 (1.45 
places). Respondents making less than $50,000 report accessing food at 1.27 places 
compared to those with a higher income who access 1.5 places, a significant difference. It is 
possible that residents making a higher income may utilize grocery stores that are outside 
their home county area in addition to their locally based grocery store. Not only would their 
higher incomes allow them to travel farther distances to access food, some may work out of 
their home community/county area thereby providing more food choices. 
Acquiring food from personal connections is statistically significant at all income 
levels. Individuals making over $50,000 per year had more personal connections to rely 
upon for food than any other income level. Respondents making below $15,000 report 
having the fewest connections. Possible connections respondents select from include 
obtaining food from family or friend's garden, meat from family or friends' farm, fish from 
family or friends' pond or stream. 
Acquiring food from gardens (personal, family, or friends) is found significant at each 
income comparison point. Residents whose income is below $15,000 per year report 
receiving the least amount of produce from gardens whereas residents with income over 
$50,000 report receiving the greatest amount of food from gardens. 
In each of the three income brackets, those making the higher incomes give food to 
others at significantly higher amounts than respondents with smaller incomes. Respondents 
indicate giving food to family, friends, neighbors, people they do not know, food 
banks/pantries, senior meal programs, or food drives. Residents making over $50,000 per 
year report giving the most food to people whereas those making below $15,000 annually 
give food the least often; this is most likely because they are the most in need of food. 
Respondents in the higher income level of each comparison point provides 
significantly more food to community institutions (such as food pantries/banks, food drives, 
and senior meal programs) compared to those making less. People earning less than $15,000 
annually are the least likely to give food to institutions. This is likely so because they are the 
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most in need of the services provided by these community resources. Respondents who 
make more than $50,000 give the most frequently to community food organizations. 
Table 5.2. ANOVA comparing food systems among residents making less than and greater 
than $15,000 per year, $25,000 per year, and $50,000 per year, 2005. 
N = 1355 N=1355 N=1355 
< $15,000 > $15,000 < $25,000 > $25,000 < $50,000 > $50,000 
Mean Mean Mean Mean Mean Mean 
USDA Food Insecurity Scale 0.29 .07** 0.21 .05** 0.14 .03** 
i 
USDA Food Insecurity Scale 
with Hunger 0.17 .04** 0.12 .03** 0.08 .01** 
Scale of Places Where One 
Acquires Food 1 1.41** 1.13 1.45** 1.27 1.5** 
Scale of Places Where One 
Acquires Food In the 
Community 0.2 .06** 0.16 .04** 0.11 .02** 
Scale of Acquiring Food 
from Personal Connections 0.51 .95** 0.65 .99" 0.81 1.01** 
Scale of Acquiring Food 
from Gardens 0.55 .95** 0.69 .98** 0.84 .99** 
5 
Scale of Giving Food to 
Others 1 6 2.61** 1.9 2.7** 2.28 2.89** 
Scale of Giving Food to 
Family and Friends 1.38 1.82** 1.54 1.85** 1.71 1.88* 
Scale of Giving Food to 
Institutions 0.5] .96** 0.62 1.00** 0.78 1.34** 
*p<0.05; **p<0.01 | | 
For items in scales see Appendices C and D. | 
Local Food Leadership and Income 
Table 5.3 is an analysis of variance comparing residents' knowledge and perceptions for 
solving community food problems by three income levels: $15,000; $25,000; and $50,000. 
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Residents who earn over $15,000 per year see churches as an important venue for 
solving local food problems compared to those who make less than $15,000, a statistically 
significant finding. Additionally, residents who make over $15,000 per year see volunteer 
citizens as an important mechanism for solving local food issues (91%) compared to those 
making less than $15,000 (76%). Three-fourths (76%) of respondents making above $15,000 
see schools as an origin of leadership for solving local food issues whereas 60% of those who 
earn less than $15,000 find this an effective organization, a statistically significant difference. 
There were no other statistically significant findings regarding local food solving 
leadership. The lack of significance is encouraging and suggests people throughout the 
communities, regardless of income, are aware of local places where people can go for help or 
know of ways to provide assistance to their neighbors. Therefore, I find limited support of 
hypothesis 1 based on the evidence of community knowledge regarding food issues. 
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Table 5.3. ANOVA comparing leadership for solving community food problems by 
community organizations by residents making less than and greater than $15,000 per year, 
$25,000 per year, and $50,000 per year, 2005. 
N=250 ! N=1105 N=486 N=869 N=1000 N=355 1
 
in 5
*
 
V
 > $15,000 < $25,000 > $25,000 < $50,000 > $50,000 
Mean 1 Mean Mean Mean Mean Mean 
Churches 0.87 .94* 0.92 0.94 0.93 0.95 
Government Programs (WIC, 
Food Stamps, etc.) 0.99 0.98 0.99 0.97 0.98 0.96 
Nonprofit groups (Farmer 
Markets, Community 
Centers, etc.) 0.73 0.81 0.79 
r ~~ 
0.80 0.80 
r 
0.80 
Volunteer Citizens 0.76 0.91** 0.86 0.91 0.88 0.92 
Local Businesses 0.57 0.65 0.62 0.65 0.65 0.63 
Cooperative Extension 0.52 0.62 0.56 0.62 0.60 0.61 
Schools r 0.60 0.76* 0.70 0.75 0.73 0.75 
*p<0.05; **p<0.01 
Using the Alternative Market 
Many survey respondents indicate giving to and receiving food from others. To test 
Hypothesis 2 (Low-income individuals rely upon the alternative market to access food more 
often than individuals with high and medium incomes) I conduct an Analysis of Variance 
examining how frequently individuals at different levels of income utilize alternative 
markets. 
Food Acquisition and Income 
Table 5.4 is an analysis of variance comparing places where one acquires food by three 
income levels: $15,000; $25,000; $50,000. Acquiring food from the grocery store is 
statistically different at each income level. Ninety-four percent of respondents making less 
than $15,000 access grocery stores, compared to 98% of residents making more than 
$15,000. One reason for this may be elderly residents living on a fixed income are not 
physically able or willing to shop for their groceries; additional transportation barriers may 
exist for some elderly or low income residents. Some elderly may not be able to drive while 
other low income residents may not own a personal vehicle or be able to afford gas. 
Nearly all respondents (98%) with annual incomes over $25,000 or above are able to 
access grocery stores, compared to 96% of those making less than $25,000, a significant 
finding. Nearly all respondents (99%) who report making over $50,000 access the grocery 
store whereas 97 percent of all respondents earning below $50,000 utilize the grocery store 
for food, a significant finding at the p<0.05 level. 
Use of food pantries/shelves is statistically significant within each income division. 
Nine percent of all respondents making less than $15,000 per year access some food from 
these community sources, compared to 2% of those with annual incomes higher than 
$25,000. While other residents who earn less than $15,000 may qualify for assistance by 
food pantry/shelf organizations, there may other reasons that keep them from seeking 
temporary assistance such as pride, as found in previous research by Fitchen (1991) and 
Halperin (1990). Six percent of respondents who make less than $25,000 seek help at food 
pantries/shelves. Four percent of all respondents who earn less than $50,000 utilize food 
pantries/shelves for meeting their food needs compared to one percent of all respondents 
making over $50,000 who report food pantry/shelf use; statistically significant at the 0.05 
level. 
Senior meal program use show statistically significant differences among each three 
income levels. Over 10 percent (11%) of those responding who earn less than $15,000 per 
year report using the senior meal program, compared to four percent of respondents making 
over $25,000 per annum. Seniors on a limited income likely find the program as a way to 
expand their food supply as well as a way to stay active within and connected to the 
community and their peers. Ten percent of all residents with incomes below $25,000 utilize 
the senior meal program compared to two percent of respondents with yearly incomes over 
$25,000. Seven percent of respondents earning less than $50,000 compared to one percent 
with yearly incomes over $50,000 utilize the senior meal programs found in their 
communities. 
Statistically significant differences are found in the use of personal gardens in two out 
of three income comparisons. Nearly one-half (48%) of all respondents who make above 
$15,000 per year maintain a personal garden compared to one-third (32%) of those who 
make less than $15,000 annually. Two possible explanations for this significant difference is 
elderly residents who live on a limited income may be unable to physically tend a garden and 
younger people may rent places where they have no access to garden space. Half (49%) of 
respondents who earn over $25,000 per year keep a garden compared to 38 percent of those 
who make less than $25,000 annually. Physical limitations and access to land for gardening 
are the most likely barriers that keep people from gardening. Also, individuals may lack 
skill, ambition/motivation, or knowledge of how to garden, therefore keeping them from 
growing their own food. 
Accessing food from family or friends' gardens is significant at each income 
comparison level. Almost one-half (47%) of all respondents who make over $15,000 acquire 
garden produce from personal connections compared to one-quarter (23%) of those make less 
than $15,000 annually. Nearly one-third (31%) of respondents who make less than $25,000 
report receiving garden items from friends and family compared to one-half (49%) of those 
who annually make over $25,000. Over one-half (51%) of $50,000 and higher income 
earners report receiving garden fruit and vegetables from family and friends compared to 
40% of respondents who make less than $50,000. Respondents with higher incomes likely 
have more personal (family and friends) connections within their community than 
respondents with lower incomes. Higher income individuals are more likely civicly engaged 
and have family in the area compared to respondents with less annual income. 
The use of food stamps is statistically significant and different at each income 
comparison point. Sixteen percent of respondents who earn less than $15,000 per year report 
food stamp use compared to one percent of those who earn more than $15,000 annually. Ten 
percent of respondents earning less than $25,000 depend on food stamps as a way of 
accessing food compared to one percent of all respondents with wages over $25,000. Five 
percent of survey respondents who earn less than $50,000 report food stamp use compared to 
none of those earn over $50,000. Income and family size are the dominant factors that 
determine one's need and eligibility for government assistance via food stamps. It is no 
surprise that so few of the higher wage earners receive food stamps. However of those who 
are eligible, pride may be a personal barrier keep them from using the food stamp program as 
Fitchen (1991) in her research in Upstate New York. 
Comparing use of the WIC (Women, Infants, and Children) Program only generates a 
statistically significant difference at the highest income level, $50,000. Three percent of 
respondents who make below $50,000 annually report utilizing WIC as a way to supplement 
their food supply compared to none of the respondents who earn over $50,000. This is an 
expected finding considering those who earn over $50,000 annually are not financially 
eligible for the government assistance. 
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Statistically significant differences are found at each income level when comparing 
use of farmers markets as a way to acquire food. Over one-quarter (28%) of those who earn 
less than $15,000 use farmers markets compared to 40 percent of those whose income is over 
$15,000 annually. One-third (32%) of residents earning less than $25,000 utilize farmers 
markets compared to over 40 percent (41%) of survey respondents who earn over $25,000 
yearly. Over over-third (35%) of residents who earn less than $50,000 purchase goods at 
farmers markets compared to nearly one-half (47%) of their higher income earning 
neighbors. Those with higher incomes likely have more disposable income to use at farmers 
markets and have easier access to them via their own personal vehicle. Residents on limited 
incomes may think the prices too high and therefore do not patronize the local markets. It is 
probable that the use of senior farmers' market vouchers will increase the rates of lower 
income people shopping at farmers markets for their fruit and vegetable items. 
Residents of these four Iowa counties who have higher incomes are significantly 
more likely to receive meat from a friend or family member's farm than those with lower 
incomes. Nearly 30 percent of respondents who earn over $15,000 and $25,000 annually are 
beneficiaries of meat products (28% and 29% respectively) compared to residents who earn 
less than $15,000 (17%) and $25,000 (19%). Thirty percent of respondents earning over 
$50,000 report receiving meat from their personal connections, compared to one-quarter 
(24%) of respondents who earn less than $50,000, significant at the .05 level. Maintaining a 
larger social network (including family members) is the most likely reason to explain the 
differences that exist between each income comparison point. 
Twenty percent of residents earning above $15,000 per year receive fish from friends 
or family compared to eleven percent of respondents who make less than $15,000 annually. 
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Over 20 percent (21%) of residents with annual incomes over $25,000 receive fish from 
family and friends compared to 14 percent of respondents who earn less than $25,000 
annually; both differences are significant. As is the case with garden produce and meat, 
personal connections that make up one's social networks are larger in higher income 
households, thereby creating more opportunities for exchange among one's personal 
network. Based on these findings we reject hypothesis 2: limited income residents utilize 
food from the countermovement more frequently than higher income individuals. 
Table 5.4. ANOVA comparing places one has acquired food by residents making less than 
and greater than $15,000 per year, $25,000 per year, and $50,000 per year, 2005. 
N = 250 N = 1105 N = 486 N = 869 N= 1000 N = 355 
< $15,000 > $15,000 < $25,000 > $25,000 < $50,000 > $50,000 
Mean Mean Mean Mean Mean | Mean 
Grocery Store 0.94 0.98** 0.96 0.98** 0.97 0.99* 
Food Pantry/Shelf 0.09 0.02** 0.06 0.02** 0.04 0.01* 
Senior Meal Program 0.11 0.04** 0.1 0.02** 0.07 0 01** 
Personal Garden 0.32 0.48** 0.38 0.49** 0.44 0 49 
Family or Friend's Garden 0.23 0.47** ~~P-3Î" 0.49** 0.4 0.51** 
Food Stamps 0.16 0.01** 0.1 0.01** 0.05 0** 
WIC 0.03 0.02 0 02 0.02 0.03 0** 
Farmer's Market 0.28 0.4** 0.32 0.41** 0.35! 0.47** 
Meat From Family or Friends 
Farm 0.17 0.28** 0.19 0.29** 0.24 0.3* 
Fish From Family or Friends 
Pond/Stream 0.11 0.2** 0.14 0.21** 0.17 0.21 
*p<0.05; **p<0.01 \ 
Discussion 
In this chapter we examine the opportunity structure of the four food desert case study 
counties in order to test two hypotheses. Knowledge regarding food leadership is very 
similar across each income group. This suggests that information regarding food sources is 
diffused throughout the community, therefore we fail to accept Hypothesis 1 : Low-income 
residents are more aware of community institutions providing leadership to solve food 
problems and utilize these more frequently than residents of medium and higher incomes. 
Through tables using the analysis of variance, we find several statistical differences 
among residents based on their income. We see respondents with annual incomes over 
$15,000 are more likely to give food to others and receive food from others. Individuals with 
low incomes utilize community food resources more frequently than individuals annually 
earning more than $15,000. This suggests that the poorest individuals utilize formal food-
related organizations more frequently than food connections available through the 
countermovement. Understanding the larger, community wide food system, both the formal 
sector and informal sector, enable us to grasp how food is mediated within each of the four 
food desert counties. Because individuals earning over $15,000 annually utilize the non-
established, countermovement mechanisms more frequently than low-income people we fail 
to accept Hypothesis 2: Low-income individuals rely upon the alternative market to access 
food more often than individuals with high annual incomes. 
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Chapter 6: Civic Involvement and Food Security 
Understanding the role of community organizations in providing food assistance requires that 
we understand how individuals, particularly those on limited incomes, interact in their 
community and how important community social infrastructure is for their food security. 
This chapter will focuses on the relationship between food security among individuals and 
civic engagement by testing Hypothesis 3 (Food insecure individuals are less likely to be 
civicly engaged than food secure residents). First I present the Food Insecurity Index to 
illustrate the amount of food insecurity existing among survey respondents. I use regression 
models to examine food insecurity and civic structure followed by an Analysis of Variance 
comparing civic organizations to test Hypothesis 3. 
Respondent Food Insecurity 
Nearly 10 percent of Iowa's 3 million residents live in poverty. USDA 2000-2002 
prevalence rates report that 9.1 percent of Iowans are food insecure and 2.8 percent are food 
insecure with hunger (Nord 2002). Table 6.1 reports food insecurity rates for the case study 
counties of 1,512 respondents using the USDA core food insecurity six item index (see 
Appendix C). Of these respondents, 15 percent are food insecure and 13 percent find it 
difficult to afford to eat balanced meals. When asked about food insecurity in the past 12 
months, seven percent of respondents report they and/or other adults in their household skip 
meals or eat less because there was not enough money for food; five percent of respondents 
say this happens nearly monthly, but not every month. Nearly seven percent (6.7) of 
respondents monthly ate less than they felt they should because they was not enough money 
to buy food. Six percent of respondents report the most severe form of food insecurity, 
hunger, because they could not afford to purchase food. More residents of these four 
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counties experience hunger and food insecurity than state wide data suggest. While nearly 
90 percent (88.9 %) of the respondents of this survey indicate they are food secure, over ten 
percent (10.6) report some form of food insecurity. Six percent of respondents experience 
the most extreme form of food insecurity, hunger. 
Table 6.1. USDA Core Food Insecurity Variables (Rural Random Sample of Decatur, 
Floyd, Monroe, and Palo Alto Counties). 
Percent 
1. The food that l/we bought just didn't last, and l/we didnt have money to 
get more (often true, sometimes true = 1; never true = 0) A/=1497. 15.3 
2. l/we couldnt afford to eat balanced meals (often true, sometimes 
true=1; never true=0) A/=1497. 13.6 
3. In the last 12 months did you and/or other adults in your household ever 
cut the size of your meals or skip meals because there wasn't enough 
money for food? (yes=1; no=0) N= 1459. 7.0 
4. If yes, how often did this happen? (Almost evsry month, some months 
but not every month = 1 ; for only 1 or 2 months=0) N=1512 5.3 
5. If yes, in the last 12 months, did you ever eat less than you felt you 
should haw because there wasn't enough money to buy food? (yes=1; 
no=0); N=1512 6, 
6. If yes, in the last 12 months, were you e\er hungry but didnt eat 
because you couldnt afford food? (0-6); A/=1512 6.5 
USDA food insecurity index (0-6)a A/=1449 
Percent food secure ("yes" to 0-1 items) 
Percent food insecure ("yes" to 2-6 items) 
Percent food insecure with hunger ("yes" to 5-6 items) 
88.9 
10.6 
6.0 
*0-1 items, household is food secure. ; 
2,3,4 items food insecure with no hunger evident. 
5,6 items food insecure with hunger. 
Short form of the 12 Month Food Security Scale prepared by Nord and Andrews, 1999. 
See Appendix D. 
ci=0.92801 |  j |  j | 
Food Insecurity 
Food insecurity is often considered an individual problem resulting from limited income and 
education (Nord 2002). Three regression models are estimated to determine the contribution 
of civic connections, personal connections, and individual level characteristics (Table 6.2). 
The first model examines civic connections (scale of community resource places where one 
accesses food, civic structure index, and scale of giving food to institutions [see Appendix D 
for description of each scale]); the increase in model size is small (Adjusted R2=0.037). 
Model 2 introduces variables pertaining to food and personal connections (scale of personal 
connections where one has acquired food [such as personal garden, family or friend's garden, 
meat from family or friend's farm, fish from family or friend's pond or stream] and scale of 
giving food to family, friends, and neighbors). These variables have a very small affect on 
the model size. The third model adds individual level variables, allowing the Adjusted R2 
measures to increase substantially (Adjusted R2=0.266) providing strong supporting evidence 
that individual characteristics are better predictors of food insecurity (Olson et al. 1997; Nord 
2002). 
Three civic structure variables make up model 1 : scale of places where food is 
acquired through community resources such as food banks and senior meal program, civic 
structure index, and scale of giving food to institutions such as food banks, food drives, and 
senior meal programs. The number of places where a person acquires food from community 
resources is not a significant predictor of food insecurity nor is giving food to institutions. 
The civic structure coefficient (-0.218) suggests individuals with low civic engagement are 
more likely to be food insecure (p<0.05). 
Two variables measuring food and personal connections are added in model 2: a scale 
of acquiring food from personal connections (family, friends, and neighbors) and a scale of 
giving food to family and friends. Neither of these variables are statistically significant; civic 
structure index retains its statistical significance. 
The third model adds individual level variables to the existing variables: age, income, 
education. Age is a highly significant predictor of food insecurity. Younger individuals are 
more likely to be food insecure than older residents, a strong statistically significant finding. 
Also, people with lower incomes are predictably more food insecure than persons with higher 
incomes, a highly significant finding. Younger and lower income individuals are the most at 
risk for food insecurity; these findings reinforce that fact. Lower educated citizens are also at 
greater risk of being food insecure, a significant finding (p<0.05). This is expected because 
individuals with lower education levels are unable to attain jobs that pay living wages and 
therefore create food insecure situations. Civic structure index remains negative and 
significant. Giving food to institutions becomes significant in this model, suggesting that 
people who do have food to give to community food related organizations are likely from 
food secure households. 
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Table 6.2. Regression model predicting food insecurity using the 
USDA food insecurity scale, 2005. 
Model 1 Model 2 Model 3 
Civic connections 
Scale of places where food is 
acquired from community sources 1 0.133s 0.119 0.119 
Civic structure index2 -0.218* -0.215* -0.147+ 
Scale of giving food to institutions3 0.099 0.131 0.142+ 
Personal food connections 
(Scale of acquiring food from personal 
| connections4 0.029 0.008 
i Scale of giving food to family and friends 5 -0.101 0.022 
Individual level variables 
Age -0.378*** 
Income -0.379*** 
Education -0.174* 
R2 0.059 0.067 0.315 
Adjusted R2 0 037 0.031 0.266 
+p<0.10; *p<0.05; **p<0.01; ***p<0.000 ! 
1: a=-0.496 3: a=0.5919 5: a=0.8392 
2: a=0.7944 4: 0=0.4307 
See Appendices C and D for scale computation. 
Civic Structure 
Civic structure is often examined by individual characteristics such as income, 
education, and age. Table 6.3 tests Hypothesis 3: Food insecure individuals are less likely 
civicly engaged than food secure residents. Four regression models illustrate the contribution 
of where an individual lives, acquiring food from personal networks, acquiring food from 
community resources, giving food, and individual demographics. The first model measures 
acquiring food from personal connections followed by acquiring food from community 
resources (model 2), giving food (model 3) and individual level demographics including food 
security (model 4). Models 1 and 2 produce weak Adjusted R2 results. Adjusted R2 
calculation strengthens between models 3 and 4 with final Adjusted R2 results of 0.102 (R2 = 
0.149), offers limited support for the theory that civic structure is impacted by one's personal 
connections involving giving and receiving food as well as one's own food security. 
Variables acquiring food from personal connections are added to the table in model 1. 
Acquiring meat from family and friends is the only significant coefficient (0.167). This is 
likely explained because many of the people in all four counties have livestock on their 
operations or pass along food acquired through hunting on one's land. Neither acquiring 
food from family or friend's garden or fish from family or friends are significant. 
Model 2 adds acquiring food from community resources to the regression equation. 
Neither acquiring food from senior meal programs or food pantries are significant. 
Acquiring meat from family and friends are significant in this model. 
Giving food variables are added in model 3. Residents who give food to food banks 
are significantly likely to be involved within their community; the coefficient for this 
variable measures 0.246. 
Individual characteristics are added in model 4, the full model. Of these variables, 
the food insecurity scale is the only significant variable. The -0.195 coefficient indicates that 
individuals who are food insecure are not likely involved in their community and therefore 
report a low civic structure index score. The negative association is perhaps a call to 
alleviate the problems of food insecurity to make stronger, healthier individuals and 
communities. Age, income, and education, are not significant. In this final model receiving 
meat from family or friends, and giving food to food banks all retain their significance. 
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Table 6.3. Regression model predicting civic structure, 2005. 
(Model 1 Model 2 Model 3 | Model 4 
Acquire food from personal connections I 
Friend or family's garden 0.088 0.112 0.094 0 064 
Meat from friend or family 0.97 0.086 0.032 0 072 
Fish from friend or family -0.085 " -0.100 r -0.128r -0.134 
Acquire food from community resource 
Senior meal program 0.169* 0.155+ 0.072 
Food pantry 0.03 0.042 0.049 
Giving food to 
Neighbors r -0.008r -0.045 
Food banks 0.246** 0.229** 
Family r -0.130 r -0.088 
Friends 0.12 0.085 
Individual characteristics g 
Age 0.255** 
i Income " |p -0.037 
Education 
w _ -~|r" 
-0.056 
; Food insecurity scale ; -0.195* 
Ft2 ! 0.02 0.049 0.112 0.187 
Adjusted Ft2 0 0.016 0.054 0.102 
+p<0.10; *p<0.05; **p<0.01; ***p<0.000 
Civic Organizations and Income 
Table 6.4 presents the results of an analysis of variance comparing organizations by three 
income levels: $15,000; $25,000; $50,000. The majority of residents believe there is an 
adequate number of grocery stores where they live; those with lower incomes are more likely 
to say there are not enough grocery stores. Using a scale of 1-3, residents describe the local 
grocery store environment where one is not enough, two is enough, and three is more than 
enough. It is probable that residents with higher incomes may take the grocery stores of 
neighboring areas into account while answering this question because they may be capable of 
driving farther distances and be able to afford the expenses of driving farther distances to 
access more grocery stores. 
Using a scale of 1-4(1: not available any days; 2: available 1-4 days per week; 3: 
available Monday - Friday only; 4: available 6-7 days per week) to rate one's knowledge of 
the availability of group meal sites and home delivered meals for elderly persons in the 
community. The majority of respondents believe food from non-profit services are available 
nearly 5 days per week. The only significant difference is found at the $15,000 comparison 
point. Those earning less than $15,000 per year believe these services operate less frequently 
than residents with annual income above $15,000, significant at the 0.05 level. Residents 
earning over $15,000 likely represent the elderly population who utilize these community 
services and therefore are knowledgeable about how the system works. 
Survey respondents rank their knowledge of local community groups working to 
solve food problems by selecting one of four choices (1: no groups; 2: some groups; 3: quite 
a few groups; 4: a lot of groups); significant differences are found in each income 
comparison point. At each income comparison level, those with higher incomes believe 
there are more groups actively involved in community food issues than residents with lower 
income who primarily believe only a few groups in the community are engaged in food 
problem solving endeavors. One's social capital, knowledge of civic structure and local 
connections, is likely higher among those with higher incomes and therefore explains the 
difference among residents of various income levels. 
The majority of survey respondents are aware of church involvement in food security 
work throughout the community; however residents with higher incomes report churches 
being more involved than residents with lower incomes. Using a scale of 1-4(1: never; 2: 
sometimes; 3: often; 4: very often) to rate their selection, higher income earners are more 
likely to say churches are often involved in solving food problems whereas those with lover 
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incomes respond that churches sometimes are involved in food problem solving, all highly 
significant. 
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Table 6.4. ANOVA comparing civic organizations among residents making less than and 
greater than $15,000 per year, $25,000 per year, and $50,000 per year, 2005. 
N=1325 N=1325 N=1325 
< $15,000 > $15,000 
II & V > $25,000 
1
 
1
1
 
V
 > $50,000 
Mean Mean Mean Mean Mean Mean 
There are enough 
supermarkets and grocery 
stores where I live 1.6 1.79** 1.66 1.81** 1.73 1.83** 
There are group meal sites 
and home-delivered meals 
available for elderly persons 
where I live 2.73 2.85* 2.8 2.84 2.81 2.86 
My community has groups 
that work to solve food 
problems for community 
members 1.81 1.99** 1.87 2.0** 1.93 2.03** 
Local farmers and food 
manufacturers and 
distributors donate foods 
through food banks, food 
pantries, and other groups in 
our community 2.21 2.25 2.23 2.25 2.25 2.22 
Churches in our community 
offer meals, food pantries, 
and emergency food 
supplies 2.2 2.46** 2.29 2.47** 2.37 2.53** 
Government food programs 
like food stamps and WIC 
work together with churches 
and nonprofit organizations 
to coordinate efforts to meet 
food needs of people in my 
community 2.51 2.61 2.62 2.58 2.62 2 54 
Group meal sites and food 
pant!res usually have 
volunteers 2.4 2.43 2.43 2.43 2.45 2.38 
Elected officalsare aware of 
food accessibility and 
affordability problems in our 
community/neighborhood 2.91 2.84 2.87 2.84 2.86 2.81 
*p<0.05; **p<0.01 
Discussion 
Nearly 11 percent of the nearly 1500 respondents to this survey experienced some form of 
food insecurity in the past year and six percent of respondents report being food insecure 
with hunger, the most severe form of food insecurity. This is higher than the reported Iowa 
food insecurity rate (9.5%) for 2001 - 2003 period. Iowa food insecurity with hunger was 
3.0 percent while the US rate was 3.4 percent. These four counties have 6 percent defined as 
hungry - not a surprise considering these are some of the highest poverty counties in Iowa. 
Additionally, age and income are key predictors of food insecurity leaving the young adults 
with low incomes the most likely food insecure. Knowing who is most likely food insecure 
helps us understand why food insecure people are less likely to be civicly engaged than 
individuals living in food secure households. Regression analysis indicates that individuals 
who are food secure are more likely to report higher levels of civic engagement than people 
who live in food insecure households. Therefore, we can suggest that maintaining 
households that are food secure will likely enable stronger community networks to develop. 
Social capital, knowledge of civic structure and local connections, is likely higher among 
those with higher incomes and therefore explains the difference among residents of various 
income levels. Based on this evidence we fail to reject Hypothesis 3: Food secure 
individuals are more likely civicly engaged than people living in food insecure households. 
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Chapter 7: Diet and Health 
Diet and health are affected by the individual variables such as income and age. In this 
chapter I will address the final theme of this dissertation: Food security, nutritional values, 
and subjective health ratings are low among residents of limited household incomes. To 
examine this relationship I will test the following hypotheses: Hypothesis 4 (Individuals with 
medium and higher incomes will have better diet and nutrition than lower income residents); 
Hypothesis 5 (High diet quality is associated with strong individual civic connections and 
personal connections net of individual level variables); Hypothesis 6 (High overall health 
status is associated with strong community connections and personal connections net of 
individual level variables); Hypothesis 7 (Daily recommended consumption of vegetables is 
associated with strong personal connections and food sources net of individual level 
variables); Hypothesis 8 (Daily recommended consumption of fruit is associated with 
personal connections and food sources net of individual level variables); Hypothesis 9 (Daily 
recommended consumption of non-dairy high protein food is strongly associated with 
personal connections and food sources net of individual level variables). To test these 
hypotheses I relate the health characteristics of the survey respondents. Then I employ an 
ANOVA table to compare diet and nutrition responses by income, regression models to 
examine diet quality and health followed by binary logistic regression models to examine 
food consumption. 
Individual Health Characteristics 
Most respondents indicate they are either in good (37.7%) or very good (35.5%) health 
(Table 7.1). Decatur and Monroe Counties have nearly three percent of respondents in poor 
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health (the highest of all counties). Floyd County has the largest percentage of respondents 
reporting excellent health (14.1%). 
More respondents (39.4%) report having high blood pressure (hypertension) than any 
other disease. Nearly one-third (30.6%) of respondents indicate they have high blood 
pressure. Over 40 percent (44.4%) of Monroe County respondents say they have high blood 
pressure and nearly one-fifth (19.5%) have diabetes or high blood sugar. 
Over one-half (60.6%) of all respondents exercised the week prior to completing the 
survey. Decatur County has the largest portion (42%) of respondents who did not exercise 
the week prior to completing the survey. 
Table 7.1. Health Characteristics of Respondents of the Food in My Community Study. 
Counties 
All Counties Decatur Monroe Floyd Palo Alto 
N % N % N % N % N % 
Health in General 
Poor 32 2.2 10 27 9 27 8 2 5 1.3 
Fair 177 11.9 48 12.9 46 1 3 8  47 11.9 36 9.4 
Good 561 37.7 138 37.1 126 37.7 150 37.9 147 38 9 
Very Good 528 35.5 133 35.8 114 34.1 135 34.1 146 37.9 
Excellent 189 12 7 43 11.6 39 11 7 56 14.1 51 13.2 
Have the following 
, 
—— — 
diseases 
Diabetes/ High t 
Blood Sugar 212 15 50 15.3 58 19.5 49 12.3 55 14.1 
High Bloodi 
Pressure! 
(Hypertension) 568 39.4 133 39 139 44.4 150 37.6 146 37.5 
Heart Disease 183 13.1 48 15.2 46 16 43 10.8 46! 11.8 
Cancer 121 8.8 30 9.6 26 9.4 33 8.3 32 8.2 
Osteoporosis 109 7.9 24 7.7 21 77 34 8.5 30! 7.7 
High Blood 
Cholesterol 437 30.6 109 32.8 108 35.2 114 28.6 106 27.2 
Stroke 61 4.4 17 5.5 13 4.7 13 3.3 18 4.6 
Exercised in the Past Week — 
Yes 894 60.6 207 57 202 60.1 245 62.3 240 62.7 
No 550 37.3 152 41.9 12& 38.1 136 34.6 134 35 
See Appendix E for question wording. 
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Health Outcomes, Food Intake, and Income 
Table 7.2 reports analysis of variance table comparing health and food intake among 
residents making less than and greater than $15,000; $25,000; and $50,000 per year. 
Residents rate their overall health by using the following options: 1: poor; 2: fair; 
3:good; 4: very good; 5: excellent. The majority of respondents provide mean scores over 
3.0 (above good). Residents with incomes below $15,000 a mean score of 2.92 is found, 
meaning respondents in this income group rate their health as slightly below "good" whereas 
residents with incomes above $15,000 generate a mean score of 3.56, a significant difference. 
Statistically significant differences are also present when comparing incomes below and 
above $25,000. Residents with incomes over $25,000 have a mean overall health score of 
3.67 compared to the overall mean health score (3.05, slightly above "good") of residents 
with annual incomes below $25,000. Survey respondents who report earning over $50,000 
per year also present the highest overall health mean scores, 3.84 (nearly very good) 
compared to residents with incomes below $50,000 (3.31). 
Survey respondents were provided a list of selected diseases to chose from, if they 
have or had experienced. (This question was selected from the Continuing Survey of Food 
Intakes by Individuals [CSFII] national survey asked if a doctor has ever informed them they 
have a particular disease.) Possible diseases include diabetes or high blood sugar, high blood 
pressure (hypertension), heart disease, cancer, osteoporosis, high blood cholesterol, and 
stroke. From the residents' responses all the diseases an individual may have are summed 
and establish a disease scale of 0-7 possible diseases; significant differences are found at 
each income comparison level. Residents with incomes below $15,000 report a mean disease 
score of 1.35 compared to less than 1 (0.99) for residents with incomes above $15,000. 
Among respondents with yearly incomes below $25,000 a mean disease score of 1.39 is 
found compared to the mean disease score of survey respondents who earn over $25,000 
annually, 0.87. Very few respondents who make over $50,000 report any diseases, yielding a 
mean score of 0.75, statistically significantly lower than the 1.15 mean diseases respondents 
with incomes below $50,000 report. The elderly population, living on a fixed income, are 
the most likely to suffer from these degenerative diseases and therefore contribute to the 
statistically significant findings. 
The majority of survey respondents report participating in some exercise during the 
week prior to completing the Food In My Community survey. Nearly one-half (47%) of 
respondents annually earning less than $15,000 exercise compared to 65 percent of those 
with incomes above $15,000, a significant difference. Over one-half (52%) of all 
respondents earning less than $25,000 report exercising, significantly less than 67 percent of 
respondents who earn over $50,000 annually. Almost 60 percent (59%) of respondents 
earning less than $50,000 report exercising compared to 69 percent of those with incomes 
over $50,000, a significant difference. 
Although no statistically significant comparisons are found between income and 
Body Mass Index, all of the mean scores suggest a survey population that is collectively 
overweight. Body Mass Index uses the following scores: 1 - underweight (BMI less than 
18.5); 2 - normal (BMI 18.5 - 24.9); 3 - overweight (BMI 25.0 - 29.9); 4 - obese (BMI 
greater than 30). The Center for Disease Control calculates the Body Mass Index with the 
following formula: ((weight in pounds / ([height in inches] x [height in inches]) ) x 703). 
This formula was used to calculate BMI for this study. 
Respondents rate the nutritional quality of their diet by selecting one of five choices 
(1: poor; 2: fair; 3: good; 4: very good; 5: excellent). The mean scores suggest respondents at 
each income level division believe their individual diet's nutritional quality to be above 
"good," however significant differences do exist. Respondents earning below $15,000 
provide a mean score of 3.23, compared to the mean score (3.56) of respondents earning over 
$15,000 per year. Among respondents with yearly incomes below $25,000, a mean score of 
3.33 is found, however this is significantly below the 3.6 mean score of respondents earning 
above $25,000 annually. At the $50,000 annual income comparison point, those earning 
below have a mean score of 3.44, significantly below the mean score of those earning over 
$50,000 annually, 3.66. 
Survey respondents were asked how many servings of vegetables usually eaten each 
day; one serving was equal to Vi cup cooked vegetables or 1 cup of raw or leafy vegetables or 
1 cup vegetable soup/stew. Using the USDA food guide pyramid recommendations we were 
able to determine if the respondent was meeting his/her daily recommended vegetable intake. 
Respondents who indicated eating 0-2 servings daily where not meeting the daily vegetable 
intake while those eating 3-5 servings of vegetables each day were meeting their daily 
vegetable quota. Individuals were also asked to report their daily fruit consumption by 
selecting the number of fruit and fruit juices they consume daily. Respondents who selected 
0-1 servings of fruit consumed each day were not meeting the daily fruit intake whereas 
individuals who reported eating 2 -5 servings were meeting their daily recommended amount 
of fruit as suggested by the USDA food guide pyramid. The majority of residents are not 
meeting their recommended daily intake of vegetables or fruit. Although no significant 
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differences are found, it is significant in learning that only 25 - 33% of all respondents are 
eating the recommended amounts of these two food groups. 
Respondents were asked to indicate the number of servings they daily consume on 
average. One serving of dairy is equal to 8 ounces of milk, 8 ounces of yogurt, 1 Vi ounce of 
cheese, or 1 Vi cup of ice cream. Those who indicated eating 0-1 serving of dairy daily 
were classified as not meeting their daily recommended servings as suggested by the USDA 
food pyramid guidelines. Individuals who consume 2-5 servings of dairy were considered 
to be meeting their recommended daily servings of dairy. Significant differences are found 
at the $15,000 and $25,000 income points when respondents report their daily dairy intake, 
specifically whether their daily dairy intake meet USDA recommended guidelines. Over 
one-quarter (28%) of respondents who earn less than $15,000 annually report consuming the 
recommended number of servings of dairy products daily, significantly less than those 
earning above $15,000 (35%). Twenty nine percent of survey respondents with annual 
incomes below $25,000 annually report consuming the recommended amount of dairy 
products on a daily basis compared to 37 percent of respondents earning over $25,000 who 
do meet the USDA food guidelines. 
Survey respondents were asked to report the number of servings of non-dairy high 
protein foods they usually eat each day. One serving of non-dairy high protein was 
equivalent to 2 ounces of meat or fish, 1 cup of dry beans, two eggs, 4 tablespoons peanut 
butter, 2/3 cup nuts or 1 cup tofu. Those who indicated eating 0-2 servings of protein were 
not eating the recommended daily portions of protein. Individuals who consumed 3 -5 
servings of protein daily were meeting their daily protein requirements as stated by the 
USDA food guide pyramid. Many respondents are not meeting their ÛSDA recommended 
number of servings of non-dairy protein daily; statistically significant differences do exist 
among the three different income level comparisons. Nearly one-third (32%) of respondents 
earning over $15,000 per year meet their daily protein compared to less than one-fourth 
(23%) of those who earn less than $15,000 annually. Over one-third of respondents earning 
above $25,000 meet the protein quota compared to 23 percent of those earning less than 
$25,000. Almost 40 percent (37%) of all respondents earning above $50,000 meet the 
suggested daily protein amounts, compared to 28 percent of those making less than $50,000. 
For many people nondairy protein options, particularly meat, is a very expensive food item 
and can only be affordable when items are on sale; this may make meeting the daily protein 
amounts financially challenging for some low income respondents. 
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Table 7.2. ANOVA comparing health and food intake among residents making less than 
and greater than $15,000 per year, $25,000 per year, and $50,000 per year, 2005. 
| N = 250 N = 1105 N = 486 N = 869 N = 1000 I N = 355 
< $15,000 > $15,000 < $25,000 > $25,000 < $50,000 > $50,000 
Mean Mean Mean Mean Mean i Mean 
Rate your overall health 2.92 3.56** 3.05 3.67** 3.31 3.84** 
Number of diseases a Doctor 
has said you have/had 1.35 0.99** 1.39 0.87** 1.15 0.75** 
During the past week, did 
you exercise 0.47 0.65** 0.52 0.67** 0.59 0.69** 
BMI Weight Status 3.0 3.04 3.01 3.05 3.04 3.03 
How would you rate the 
nutritional quality of your 
diet? 3.23 3.56** 3.33 3.6** 3 44 3.66** 
Do your daily servings of 
vegetables meet 
recommended guidelines?8 0.31 0.34 0.31 0.35 0.33 0.34 
Do your daily servings of 
fruit meet recommended 
guidelines?3 0.26 0.22 0.24 0.22 0.23 0.21 
Do your daily servings of 
dairy meet recommended 
guidelines?8 0.28 0.35** 0.29 0.37** 0.33 0.36 
Do your daily servings of 
non-dairy, high protein 
items meet recommended 
guidelines?8 0.23 0.32** 0.23 0.35** 0.28 0.37** 
*p<0.05; **p<0.01 | 
a. A variable created from the question asking "How many servings ol 
dairy, non-dairy high protein) do you eat daily." See Appendix E for e 
(fruit, vegetables, 
ixact question. 
Diet Quality 
Diet quality is related to household incomes (Drewnowski and Barratt-Fornell 2004). Three 
regression models are estimated to determine the contribution of respondents' civic 
connections, personal connections, and demographic variables (Table 33). The first model 
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introduces civic connections (acquiring food from community resources, civic structure 
index, and giving food to institutions). Model two introduces personal food connections 
(giving food to those you know and receiving food from those you know) and provides only 
a slight increase in Adjusted R2. The third model includes individual demographic variables 
(age, income, education,). The Adjusted R2 improve slightly (Adjusted R2=0.087) offering 
limited support that individual actions effect one's diet. 
Civic connection variables are added in model 1 : a scale of places where one acquires 
food from community resources; civic structure index; and scale of giving food to 
institutions. Neither scale of acquiring food from community resources nor the civic 
structure index are significant. The civic connection that has the greatest predictability 
towards one's health rating is giving food to institutions. This variable is from a scale of all 
the local food related institutions where people have given food such as local food banks, 
food pantries, food drives, and senior meal programs. People who do give food and may be 
more conscious regarding the welfare of their neighbors and therefore more likely to have a 
greater awareness of their own diet's nutritional quality as well as the concern for the 
nutritional quality of others. 
Model 2 adds personal food connection variables to the regression equation. Neither 
civic connections nor giving/receiving food from personal connections are statistically 
significant predictors of high diet nutritional quality. Giving food to institutions remains 
significant. 
The full regression model, model 3, combines four demographic variables: age, 
income, education, and food insecurity index. One individual level variable is a statistically 
significant predictor of dietary quality: food insecurity index. Residents who are food secure 
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are more likely able to purchase food that is healthy and nutritious whereas individuals who 
are food insecure are less likely to afford healthy foods, such as fruits and vegetables, and 
therefore rate the nutritional quality of their diet as poor. Giving food to institutions remains 
a significant predictor. 
Table 7.3. Regression model predicting individual's subjective 
rating of the nutritional value of their diet, 2005. 
[ j 1 ! Model 1 Model 2 Model 3 
Civic connections 
Scale of places where food is 
acquired from community 
sources1 
i Civic structure index2 \ 
Scale of giving food to institutions3 0.096 0.047 0.044 
Personal food connections 
Scale of acquiring food from personal r r 
connections4 -0.093 -0.082 
Scale of giving food to family and friends5 0.201* 0.139 
Individual characteristics 
Age 0.087 
Income 0.190+ 
Education 0.101 
Food insecurity scale6; r -0.139 
R2 I 0.019 0.051 0.148 
Adjusted R2 ) -0.003 0.014 0.087 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001 
1 : a=-0.0496 4 a=0.4307 
2'a=0.7944 5:a=0.8392 
3: a=0.5919 6:a=0.9280 
1 - 6: See Appendix D for scale computation. 
Health Rating 
Overall health is an individual outcome linked to nutrition and number of diseases a 
person may experience. Three regression models are estimated to determine the contribution 
of respondents' civic connections, personal food connections, and individual demographic 
characteristics (Table 7.4). The first model includes civic connections. Personal food 
0.001 
0.083 
0.038 
0.085 
0.08 
0.031 
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connections are added in model 2. Model 3 includes individual demographic characteristics 
which yield modest increases in Adjusted R2 values (Adjusted R2=.142) offering supporting 
evidence that individual aspects can partially predict one's overall health rating. 
Model 1 includes civic connection variables: a scale of places where one acquires 
food from community resources; civic structure index; and scale of giving food to 
institutions. Neither civic structure index nor scale of giving food to institutions are 
significant. The civic connection that has the greatest predictability towards one's health 
rating is the scale of places where one acquires food from community resources. In 
examining the civic connection of an individual, persons with low health status are more 
likely to access food from community institutions such as senior meal programs and food 
pantries. This suggests that if a person is unable to maintain a constant, secure food supply 
they likely look to alternative markets to meet their food needs, however the inconsistent 
food supply is likely to negatively impact one's health. 
The second model adds acquiring/giving food through personal connections to 
determine what extent these variables predict one's overall health rating. Neither of the 
personal food connection variables are statistically significant; they do not offer any 
predictability for overall health ratings. Scale of places where one acquires food from 
community resources remain negative and significant. 
Model 3, the full regression model, incorporates individual level variables to the 
existing regression models: age, education, income, and food insecurity index. Many of the 
individual level variables are significant predictors of having highly rated health. Younger 
respondents rate their health higher than older respondents. The significance is expected 
because as one ages they are likely to have more health problems and therefore rate their 
health lower than younger individuals. Individuals with higher incomes are expected to rate 
their health quality higher than people with lower incomes. It is may be that people with 
higher incomes can afford more healthy food options and may have greater access to health 
care. Individuals with higher education levels are significantly more probable to rate their 
health of higher quality than residents with less education. It is probable that individuals 
with higher education levels are more aware or nutritional recommendations and what is 
necessary to maintain a healthy lifestyle. Among civic connections, individuals with higher 
civic structure index ratings are predicted to report having higher quality health than others 
not civicly engaged, a significant finding. This suggests that being actively involved in one's 
community may actually create a healthy environment. 
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Table 7.4. Regression model predicting individual1 
overall health rating, 2005. 
s subjective 
(Model 1 I Model 2 Model 3 
Civic connections 
s Scale of places where food is 
acquired from community sources1 j 0.104 0.073 -0.03 
Civic structure index2 -0.101 -0 105 -0126 
Scale of giving food to institutions3 -0.029 -0.047 0.014 
Personal food connections 
Scale of acquiring food from personal 
connections4 0.112 0.146 
Scale of giving food to family and friends 5 f -0.045 -0.056 
Individual characteristics 
Age 
Income 
Education 
Food insecurity scale6 
0.166+ 
-0.215* 
-0.219* 
r 
-0.019 
R2 0.021 0.031 0.199 
Adjusted R2 -0.001 -0.006 0.142 
+p<0.10; *p<0.05; **p<0.01 ; ***p<0.001 
1: a=-0.0496 
2;a=0.7944 
3: a=0.5919 
4: a=0.4307 
5:a=0.8392 
6;a=0.9280 
1 -6: See Appendix D for scale computation. 
Daily Recommended Food Consumption 
Maintaining a healthy diet is composed of eating a balance of fruits, vegetables, dairy, and 
non-dairy high protein food items. Using recommendations for daily consumption based on 
the food guide pyramid this section will use three binary regression equations to determine 
what variables serve to predict meeting the daily recommended servings of vegetables, fruits, 
and non-dairy high protein foods. A similar regression table was calculated for dairy 
consumption but statistical results were minimal and therefore are excluded from this project. 
An ANOVA test follows comparing health and food consumption across respondents in the 
four counties. 
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Vegetables 
Dietary intake is considered a personal issue. I will use four binary logistic 
regression models are estimated to determine the contribution of shopping patterns, acquiring 
food from personal connections, acquiring food from community resources, giving food to 
family and individual characteristics (Table 7.5). The first model examines variables of 
acquiring food from personal connections increasing R2 results (Cox & Snell R2=.03 and 
Nagelkerke R2=.042). Acquiring food from community resources, model 2, increases 
Adjusted R2 results only slightly. Giving food, added in model 3, increases Adjusted R2 
strength, however the greatest increase in R2 results are found in model 4 after individual 
characteristics are brought into the full regression equation (Cox & Snell R2=.044 and 
Nagelkerke R2=.061). These results provide limited support for my hypothesis of civic 
connections and food from others predicting vegetable consumption. 
The first model adds variables relating to acquiring food from personal connections: 
personal garden; family/friends' gardens; meat from family/friends' farm; fish from 
family/friends' pond/stream. The coefficients associated with accessing food from personal 
gardens (1.828) and family/friend's gardens (1.350) implies these sources for vegetables help 
insure household residents are likely to consume the daily recommended servings of 
vegetables. Growing one's own food and maintaining personal connections prove to be 
important components of a sustaining a healthy, balanced diet. 
Model 2 adds variables of acquiring food from community food resources: food 
pantry and senior meal program. Accessing food at senior meal programs are important 
venues for seniors as they are likely to eat the recommended servings of vegetables because 
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they eat meals offered at the senior meal sites, a significant predictor. Food from personal 
gardens and food from family/friends' gardens remain significant variables. 
The fourth model adds variables associated with giving food: giving food to family 
members. Individuals who give food to family members are likely to eat the recommended 
daily servings of vegetables. This is likely so because people who are giving food to family 
members usually have enough food resources to maintain a healthy diet themselves. 
Accessing food from personal gardens, family/friends' garden, and senior meal programs 
remain significant predictors of vegetable consumption. 
The final model includes individual characteristics: age; income; education; and food 
insecurity index. Age is the only significant predictor of consuming vegetables, suggesting 
that older residents are more like to eat the daily recommended servings of vegetables than 
younger people. 
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Table 7.5. Binary Logistic Regression predicting daily consumption o f  
vegetables, 2005. 
I I I Model 1 Model 2 Model 3 Model 4 
Acquire food from personal connections 
* Personal garden 1.639*** 
i Friend or family's garden 1.389* 
Meat from friend or family i0.92 
Fish from friend or family 1.155 
1.737*** 
1.384* 
0.924 
1.126 
1.530** 
1.320* 
0.886 
1.045 
1.490** 
1.325* 
0.941 
1.035 
Acquire food from community 
Food pantry 
Senior meal program 
resource 
0.565 
1.966* 
0.579 
2.136* 
0.675 
1.772 
Giving Food 
Family 
Friends 
Neighbors 
1.407 
1.142 
1.077 
1.41 
1.192 
1.004 
Individual characteristics 
Age 
Income 
Education 
Food Insecurity Scale 
1.010* 
1.025 
1.048 
0.984 
Cox and Snell R2 0.024 0.03 0.039 0.044 
Nagelkerke R2 0.033 0.041 0.054 0.061 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001 | 
Fruit 
Four binary logistic regression models are estimated to determine the contribution of 
acquiring food from personal connections, acquiring food from community resources, giving 
food to family and individual characteristics (Table 7.6). The first model adds variables of 
acquiring food from personal connections increasing R2 results only slightly. Acquiring food 
from community resources, model 2 variables, have a minimal effect on R2 results. Giving 
food to family, added in model 3, increases R2 strength, however the largest increases in R2 
are made in model 4, individual characteristics yielding larger, however insubstantial results; 
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Cox & Snell R2=.037 and Nagelkerke R2=.057. This outcome provides limited support for 
my hypothesis of. 
The first model adds variables addressing food acquisition from personal connections: 
personal garden; family/friends' garden; meat from family/friends' farm; fish from 
family/friends' pond or stream. Acquiring food from a personal garden (1.349) and 
acquiring food from family and friends' gardens (1.569) are both significant predictors of 
meeting one's daily recommended servings of fruit. Having one's own garden provides 
access to fruit that likely supplement and increase one's daily fruit consumption. Friends and 
family who give fruits to others likely increase the daily fruit intake and therefore enable 
healthy food choices. This analysis illustrates the importance of having one's own garden 
and the importance of personal networks in creating healthy communities. These individuals 
are conscious of their food intake and see the importance of fruit in their diet. 
Model 2 incorporates acquiring food from community resources: food pantry and 
senior meal program. The senior meal program (2.322) is a significant predictor of whether 
or not people, particularly seniors, will eat the daily recommended servings of fruit. This is 
an important venue for seniors who need assistance meeting their food needs. Food from 
family/friends' garden remain significant; fish from family or friend's pond/stream continues 
to be negative and significant. 
The third model adds giving food to family to the previous models. None of the three 
variables are significant predictors of fruit consumption. Acquiring fish from family/friends 
remains negative and statistically significant; food from personal gardens, family/friends' 
gardens, and senior meal program continue to be significant predictors of vegetable 
consumption. 
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Individual characteristics are added to the regression equation in model 4: age, 
income, education, food insecurity index. Income is a highly significant predictor of whether 
or not a person will eat their daily recommended amount of fruit (.897); the coefficient 
indicates that individuals with lower incomes are less likely to consume the recommended 
amount of daily fruit servings. Income is a significant variable because the price of fruit can 
be prohibitive to lower income or fixed income individuals and therefore they are unable to 
consume the recommended amount of fruit. Individuals with higher levels of education are 
more likely to consume the recommended daily portions of fruit (1.126). They are more 
likely aware of the benefits of consuming fruit compared to people of lower education. 
Acquiring fish from family/friends' remains significant and negative; food from 
family/friends' gardens is also significant. 
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Table 7.6. Binary Logistic Regression predicting daily consumption of 
fruit, 2005. 
(Model 1 Model 2 Model 3 Model 4 
Acquire food from personal connections 
Personal garden 1.349* 1.392* 1.216 1.214 
Friend or family's garden 11.569** 1.57* 1.512** 1.571** 
Meat from friend or family 0.822 0.826 0.786 0.816 
Fish from friend or family 0.705 0.674+ 0.633* 0.644* 
Acquire food from community resource 
Food pantry 0.948 0.98 0.987 
Senior meal program 2.322** 2.474** 1.804 
Giving Food 
Family 1.386 1.428 
Friends 0.93 0.967 
Neighbors 1.337 1.26 
Individual characteristics 
Age 1.007 
Income 0.897* 
Education 1.126* 
Food Insecurity Index 0.397 
Cox and Snell R2 0.014 0.021 0.029 0.037 
Nagelkerke R2 s 0.022 0.033 0.044 0.057 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001 i ; 
Non-Dairy High Protein Foods 
Four binary logistic regression models are utilized to determine the contribution of 
shopping patterns, acquiring food from personal connections, acquiring food from 
community resources, giving food to family and individual characteristics (Table 7.7) The 
first model adds variables of acquiring food from personal connections yielding small 
R2 results. Acquiring food from community resources, model 2 variables, have a minimal 
effect on R2 scores. Giving food to family, added in model 3, has minimal effect on R2 
strength. Individual characteristics, model 4, provide the greatest increase in R2 strength 
(Cox & Snell R2=.061 and Nagelkerke R2=.085). These results provide limited support for 
the hypothesis. 
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Model 1 adds variables addressing food acquisition from personal connections. 
Maintaining a personal garden (1.397), receiving food from a friend/family's garden (1.465), 
and meat from family/friends' farm (1.216) are statistically significant indicators predicting 
an individual's likelihood of consuming enough protein daily. These results suggest personal 
connections one maintains are very important in insuring that individuals will be healthy by 
eating a balanced diet. 
Acquiring food from community resources are added in model 2: food pantry use and 
senior meal programs. Neither of the community food resource variables in model 3 are 
significant. Community food resources likely have little impact because thy try to meet the 
basic food needs of individuals and may not provide enough protein sources to meet one's 
daily needs. Acquiring food from personal gardens, acquiring food from family/friends' 
gardens, and acquiring meat from family/friends' farm remain significant. 
Giving food is added to the regression equation in the model 4; giving food to friends 
is a significant predictor (1.672). Acquiring food from personal connections such as one's 
personal garden and family/friends' garden remain statistically significant predictors of daily 
high protein consumption. 
Model 4 adds individual characteristics: age, income, education, and food insecurity 
index. Several individual level variables prove to significant predictors of high protein 
foods: age (0.982) and education (1.153). The coefficients indicate younger people are more 
likely to eat meat than older residents and people with higher levels of education eat more 
high protein foods. This is likely due to the awareness individuals have of the importance of 
protein in their diets. Food from a personal garden and giving food to family remain 
statistically significant predictors of daily protein consumption. 
97 
Table 7.7. Binary Logistic Regression predicting daily consumption of 
non-dairy, high protein foods, 2005. 
Model 1 Model 2 Model 3 Model 4 
Acquire food from personal connections 
Personal garden 1.397* 1.382* 1.292+ 1.396* 
Friend or family's garden 1.465** 1.469** 1.391* 1.258 
Meat from friend or family 1.216' 1.212 1.207 1 003 
Fish from friend or family 1.056 1 074 1 009 1.063 
Acquire food from community resource 
Food pantry 1.251 1.249 1.247 
Senior meal program 0.599 0.617 0 969 
Giving Food 
Family 0 979 0.976 
Friends 1.672* 1.498+ 
Neighbors 0.839 0.996 
Individual level variables 
Age .982*** 
Income 1.031 
Education 1.153** 
Food Insecuirty Index 0.983 
Cox and Snell R2 
Nagelkerke R2 
0.021 
0.029 
0.023 
0.032 
0.03 
0.042 
0.061 
0.085 
+p<0.10; *p<0.05; **p<0.01; ***p<0.001 
Discussion 
This chapter focuses on poverty, specifically how poverty predicts food insecurity, diet 
quality and food consumption. Regression analysis indicates that younger persons with low 
education and limited incomes are the best predictors of food insecurity. The findings are 
similar to those presented by Nord (2002). We also see that food insecurity negatively 
effects the nutritional value of one's diet. It was predicted that food insecurity would 
negatively effect one's overall health rating, however regression results did not indicate this. 
These findings allow us to partially accept Hypothesis 4: Individuals with medium and 
higher incomes will have better diet and nutrition than low income residents. 
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Individuals who participate in the countermovement by acquiring vegetables from 
their personal garden or from family or friends are more likely to consume the daily 
recommended servings of vegetables. Likewise, respondents who reporting receiving food 
from family and friends' gardens and give food to family consume the recommended daily 
servings of fruit. Continued participation in the countermovement, receiving food from 
family and growing one's own food in their garden are significant predictors of consuming 
the recommended daily servings of non-dairy protein. Receiving meat or fish from others 
serve as no significant predictor for non-dairy protein consumption. However, due to the 
limited significance found we fail to accept Hypothesis 5 (High diet quality is associated with 
strong individual civic connections and personal connections net of individual level 
variables), Hypothesis 6 (High overall health status is associated with strong community 
connections and personal connections net of individual level variables), Hypothesis 7 (High 
daily recommended consumption of vegetables is associated with strong personal 
connections and food sources net of individual level variables), Hypothesis 8 (High daily 
recommended consumption of fruit is associated with personal connections and food sources 
net of individual level variables), and Hypothesis 9 (High daily recommended consumption 
of non-dairy high protein food is strongly associated with personal connections and food 
sources net of individual level variables). 
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Chapter 8: Conclusion 
The focus of the research presented in this dissertation pertains to the connections 
among rural poverty and food insecurity. Previous research explores relationships between 
rural places and poverty and documents how people overcome the problems brought about 
because of limited incomes. Across rural America people participate in alternative food 
markets (countermovement) as a way to mediate low incomes and increase their food 
security. In addition to solving some food insecurity problems through the countermovement 
individuals create strong personal networks that strengthen their overall community. This 
research illustrates the importance of community networks and social capital in solving local 
food problems. 
One of the most striking findings of the macro-based analysis is the negative 
relationship between percent farm land and percent of people living in poverty as well as 
inequality. This finding suggests that government payments to farmers for commodities such 
as corn and soybeans do increase the overall per capita income but do not help alleviate 
poverty and inequality in Iowa. Policy makers and elected officials should examine why 
they are providing the transfer payments to farmers. Are agricultural subsidy payments 
transferred to assist farmers individually or the community as a whole? 
Nearly 14 percent of the respondents in four counties defined as food deserts who 
earn less than $50,000 annually report experiencing some form of food insecurity. For these 
individuals maintaining personal connections with others is imperative for maintaining a 
constant food supply. By maintaining personal connections, individuals are likely to build 
greater social capital within their communities thereby making their hometown more socially 
viable. Community residents and organizations can do their part to facilitate growth within 
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their areas by sponsoring community wide events with the purpose of meeting and knowing 
their neighbors. 
It is encouraging that residents across the income continuum know about local 
organizations in their areas that solve food problems. Individuals who are in need of 
assistance know the proper places that provide access for food should they need these 
options. Likewise, food secure residents know places to give food or donations to in order to 
assist members of their community who may be in need. Local organizations may want to 
increase community awareness of hunger and poverty by promoting localized actions, such 
as food drives or participating in programs such as Plant a Row for the Hungry, as a further 
way of bridging community residents together for a beneficial cause. 
The four counties examined in this case study are food deserts - places with four or 
fewer grocery stores. For many people having to drive extra distances to reach the grocery 
store is more than an inconvenience; it is a significant barrier. For the six percent of 
respondents in the case studies that lack their own transportation to access food grocery 
stores that are great distances from their local community can be a great hardship. For those 
individuals who lack transportation and social networks to help them, it is imperative that 
community governments and organizations provide assistance. Therefore, greater emphasis 
should be placed on rural public transportation, particularly as community stores close due to 
the financial benefits of consolidation. 
We find participation in the countermovement across all incomes levels as people 
grow their own garden food and share with family, neighbors and friends. While many 
people are able to maintain their own gardens, some with disabilities, because they rent their 
homes and do not have a garden plot, community gardens may be a viable option if available 
in their area. Local leaders are encouraged to work together to provide garden access for 
those residents who may not have an area to plant a garden but have the desire to grow their 
own food. Sharing food with others is one way to begin to make connections with other 
community residents. This would provide people with the opportunity to barter and trade 
goods as well as give and receive food with each other thereby increasing overall community 
food security. Participation in the countermovement could be one way to help alleviate some 
of the outcomes brought about by poverty. 
Respondents of this survey with lower incomes report having low overall health 
status, more diseases, and lower diet quality. Part of these health problems could be 
attributable to food insecurity. Therefore community governments and local organizations 
may find that by working to solve food problems they may help increase the health and diet 
of their neighbors and create a stronger community by enabling equal access to food for 
everyone. There are many reasons for solving matters related to adequate nutrition. Studies 
indicate people who are well nourished are more likely in good health and therefore more 
likely to participate in their local community (Sen 1985; Sen 1987). 
In order to lessen rural poverty, policy makers and concerned citizens must push for 
advancements in rural America that enable individuals to have access to opportunities that 
are consistent with their potential. First, for this to happen, a national policy should be 
implemented to promote rural areas rather than making rural vitality dependent upon 
agriculture and the subsidies given to farmers and landowners. Therefore policy makers 
should realize that for improvements to occur there must be greater access to employment, 
healthcare, education, and healthy and secure food sources in rural places. Second, 
employment with living wages must be available for citizens. If the private sector is unable 
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to meet the employment demand, the public sector should be willing to spark economic 
development opportunities in rural places (Fitchen, 1991; Bishop, 1967). Maintaining places 
of steady employment in rural areas will enable residents to provide for themselves and their 
families by being able to purchase the goods and services needed without experiencing any 
material hardship. 
For communities, when the basic needs of individuals are met, people are more likely 
to become involved in community organizations and create a larger social capital base (Lee 
1982; Katsura 1984; WorldBank 1993; Haverman 1998). Some research suggests that 
improvements in health care, nutrition, and housing (areas often overlooked when addressing 
poverty alone) will create a spill-over effect onto communities that can establish higher 
forms of social and financial capital as well as having a healthier community. 
The problems of limited food access in rural places will continue to worsen as retail 
consolidation continues to create rural marketplace hubs that serve communities in the 
hinterland (Bitto et al. 2003). Policy makers should address some of the negative 
repercussions of rural retail and community isolation by examining research of underserved 
neighborhoods in Great Britain that only had minimal human services and limited retail 
options. The UK created a task force with the goal of reducing social exclusion and health 
inequality brought about by globalization and consolidation. Research by social scientists 
indicated that missing links in the local food retail network do have health and social 
implications. From this research the UK government is now striving to improve food access 
in underserved areas as a mechanism to improve the social and health components of their 
communities (Wrigley 2002). 
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The future of rural people and places depend on policy makers who are willing (and 
perhaps daring enough) to make changes that will benefit our society. Rural policies that 
promote economic vitality based on human capital (personal health, education, and human 
services) and not natural capital based policies (formed with the intention of benefiting one 
industry) will serve to lessen the impact of a globalized market place and allow less 
inequality and poverty to prevail for people who often consider themselves left behind. 
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Appendix A 
Glossary 
Countermovement: A natural response to markets that dehumanize people and society and 
therefore seek new social and political markets, both locally and globally based, so that local 
action is coupled in a functional fashion within the world market. 
Food Deserts: Places with limited or no available retail food stores (Lang 1998). 
Material Hardship: Insufficient consumption and utilization of minimum needs such as 
housing, clothing, health care and food (Mack 1984; Mosley 2004) 
Normal Food System: Market based system of acquiring food from establishments such as 
grocery stores and food service vendors (Campbell 1991). 
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Appendix B 
Selected Iowa Counties 
Figure 1. State of Iowa and selected Food Desert study counties. 
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Appendix C 
USDA Food Security Six-Item Scale 
Short Form of the 12-month Food Security Scale - Information 
Nord (2001) 
November 9, 1999 
BACKGROUND: If respondent burden permits, the full 18-item scale is the recommended measure of food 
security, food insecurity, and hunger. However, for surveys that cannot implement that measure, this "Short 
Form" six-item scale provides a reasonably reliable substitute. It has been shown to have reasonably high 
specificity and sensitivity and minimal bias with respect to the 18-item measure. It does not, however, measure 
the more severe levels of food insecurity at which child hunger is generally observed, and cannot, therefore, 
identify households where child hunger is likely. 
ITEM NUMBERS: Item numbers in parentheses correspond to the numbers in the April 1995 CPS Food 
Security Supplement and the reports by Hamilton et al. about that survey. 
TRANSITION/LEADER : If the placement of these items in your survey makes the transition/introductory 
sentence unnecessary, add the word "Now" to the beginning of question 1: "Now I'm going to read you...." 
FILL INSTRUCTIONS : Select the appropriate fill form parenthetical choices depending on the number of 
persons and number of adults in the household. 
SCALING INSTRUCTIONS: 
Items 1 and 2 are scored as affirmative if response is (1) Often true or (2) Sometimes true. They are scored as 
negative if response is (3) Never true. 
Items 3, 5, and 6 are scored as affirmative if response is (1) Yes and negative if response is (2) No. 
Item 4 is scored as affirmative if response is (1) Almost every month or (2) Some months but not every month. 
It is scored as negative if response is (3) Only 1 or 2 months or (X) Question not asked because of negative or 
missing response to question 3. 
Households affirming zero or one item are classified as food secure. Households affirming 2, 3, or 4 items are 
classified as food insecure with no hunger evident. Households affirming 5 or 6 items are classified as food 
insecure with hunger evident. 
One way in which to handle missing values (Don't know or Refused) is as follows: If more than three items are 
missing, score the household as missing. Score other D and R responses as negatives. For another approach to 
scoring households with missing items see http://www.econ.ag.gov/briefing/foodsecuritv/core0699.pdf 
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Number of affirmatives Score 
1 2.86 
2 4.19 
3 5.27 
4 6.30 
5 7.54 
6 
(evaluated at 5.5) 
8.48 
For an interval-level measure, use the following scores, based on the Rasch model: 
• No interval-level score is defined for households affirming no items. (They are food secure, but how much their food 
security differs from households that affirmed one item is not known.) 
PREPARED BY: Mark Nord and Margaret Andrews (Economic Research Service), in consultation with Gary Bickel (Food 
and Nutrition Service), based on research by Stephen J. Blumberg (National Center for Health Statistics), Karil Bialostosky 
(National Center for Health Statistics), William L. Hamilton (Abt Associates), and Ronette R. Briefel (National Center for 
Health Statistics). 
Short Form of the 12-month Food Security Scale - Questionnaire 
These next questions are about the food eaten in your household in the last 12 months and whether you were 
able to afford the food you need. 
1 (54). I'm going to read you two statements that people have made about their food situation. Please tell me 
whether the statement was OFTEN, SOMETIMES, or NEVER true for (you/you or the other members 
of your household) in the last 12 months. 
The first statement is, "The food that (I/we) bought just didn't last, and (I/we) didn't have money to get 
more." Was that often, sometimes, or never true for (you/your household) in the last 12 months? 
(1) Often true 
(2) Sometimes true 
(3) Never true 
(D, R) 
2 (55). "(I/we) couldn't afford to eat balanced meals." Was that often, sometimes, or never true for (you/your 
household) in the last 12 months? 
(1) Often true 
(2) Sometimes true 
(3) Never true 
(D,R) 
3 (24). In the last 12 months, since (date 12 months ago) did (you/you or other adults in your household) ever 
cut the size of your meals or skip meals because there wasn't enough money for food? 
(1) Yes 
(2) No (GO TO 5) 
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(D,R) (GO TO 5) 
4 (25). [Ask only if #3=YES] How often did this happen—almost every month, some months but not every 
month, or in only 1 or 2 months? 
( 1 ) Almost every month 
(2) Some months but not every month 
(3) Only 1 or 2 months 
(D,R) 
(X) Question not asked because of negative or missing response to question 3. 
5 (32). In the last 12 months, did you ever eat less than you felt you should because there wasn't enough 
money to buy food? 
(1) Yes 
(2) No 
(D,R) 
6 (35). In the last 12 months, were you ever hungry but didn't eat because you couldn't afford enough food? 
(1) Yes 
(2) No 
(D,R) 
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Appendix D 
Food in My Community Scales 
The summated scales in this list are comprised of the variables that follow the scale name. 
Reliability for each scale follows. 
1. Places where one acquires food: Grocery store, food pantry/shelf, senior meal program, 
personal garden, family/friends' garden, farmers' market, a = 0.2609* 
2. Places where one acquires food from the community: Food pantry/shelf, senior meal 
program. a=-0.0496* 
3. Personal Connections: Food from family/friends' garden, meat from family/friends' 
farm, fish from family/friends. a=0.4307* 
4. Gardens: Personal, family/ friends. a=0.2247* 
5. Giving food to others: family, friends, neighbors, people you don't know, food 
banks/pantries, senior meal program, food drives. a=0.7304 
6. Giving food to family/friends: family, friends, neighbors. a=0.8392 
7. Institutions: people you don't know, food bank/pantry, food drive, senior meal program. 
a=0.5919 
8. Civic Structure: group meal sites are available, active groups solve food problems, local 
farmers and food manufacturers donate foods, churches offer assistance, government 
programs like WIC and Food Stamps work with local organizations, group meal sites have 
active volunteers, and elected officials are aware of food access problems. a=0.7944. 
* Items 1 - 4 are below the level recommended to be considered that they conceptually hold 
internal consistency as Nunnally (1978) suggests maintaining alpha scores of 0.70 and 
higher. 
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Food in Your 
Community 
IOWA STATE UNIVERSITY 
University Extension 
Ames, Iowa 
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FOOD IN YOUR COMMUNITY 
Your participation is completely voluntary and confidential. Do not write your name or 
address on the survey. Please do not fill out this survey more than once. 
Circle the number that best represents your answer to the following questions. 
ABOUT YOUR COMMUNITY/NEIGHBORHOOD 
1. There are enough supermarkets and grocery stores where I live. 
Not enough 1 
Enough 2 
More than enough 3 
Don't know 4 
2. Supermarkets and grocery stores where I live are located where people 
feel safe. 
Not safe 1 
Usually safe 2 
Always safe 3 
Don't know 4 
No stores where I live/not applicable 5 
3. Supermarkets and grocery stores where I live offer a variety of foods for 
purchase at good prices. 
High prices 1 
Moderate prices 2 
Low prices 3 
Don't know 4 
No stores where I live/not applicable 5 
4. Supermarkets and grocery stores where I live are easy to get to by walking, 
bus, or other form of public transportation. 
Not easy to get to 1 
Easy to get to 2 
Very easy to get to 3 
Don't know 4 
No stores where I live/not applicable 5 
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5. There are group meal sites and home delivered meals available for elderly 
persons where I live. 
Not available any days 1 
Available 1-4 days per week 2 
Available Monday-Friday only 3 
Available 6-7 days per week 4 
Don't know 5 
6. My community has a number of active groups that work at solving food problems for 
community members. 
No active groups 1 
Somewhat active groups 2 
Many active groups 3 
A lot of active groups 4 
Don't know 5 
7. Local farmers, food manufacturers, and distributors donate foods through food banks, food 
pantries, and other groups in our community. 
Never 1 
Sometimes 2 
Often 3 
Very often 4 
Don't know 5 
8. Churches in our community offer meals, food pantries, and emergency food supplies. 
Never 1 
Sometimes 2 
Often 3 
Very often 4 
Don't know 5 
9. Government food programs like Food Stamps and WIC work together with churches and 
nonprofit organizations to coordinate efforts to meet food needs of people. 
Don't seem to work together 1 
Work together a little 2 
Work together 3 
Work together a lot 4 
Don't know 5 
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10. Group meal sites and food pantries/shelves usually have an active and large number of 
volunteers. 
No volunteers 1 
A few volunteers 2 
Adequate number of volunteers 3 
Many volunteers 4 
Don't know 5 
11. Elected officials are aware of food access and affordability problems in your 
community/neighborhood. 
Not at all aware 1 
A little aware 2 
Aware, but aren't doing anything to help 3 
Aware and trying to do something to help 4 
Don't know 5 
12. Where does the leadership for solving food problems in your community/ 
neighborhood come from? 
Don't 
Yes No Know 
Churches 12 3 
Government programs (Food Stamps, WIC) 12 3 
Nonprofit groups (farmer markets, community 
center, etc.) 12 3 
Volunteer citizens 12 3 
Local businesses 12 3 
Cooperative Extension 12 3 
Schools 12 3 
Other (please list) 12 3 
You AND FOOD 
13. At which type of store do you usually purchase your household groceries? 
Superstore (like WalMart, Kmart, Target) 1 
Wholesale club/discount grocery (like Sam's Club/Aldi) 2 
Large supermarket 3 
Medium-sized grocery store 4 
Small grocery store 5 
Convenience store 6 
14. How many minutes are you from the grocery 
store where you most often shop? minutes 
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15. At how many stores do you regularly shop for food? stores 
16. How often do vou shop for food at a grocery store? 
Daily 1 
Weekly 2 
Monthly 3 
Several times a year 4 
Never 5 
17. How do you usually get to the grocery store? 
My car 1 
My parents or relatives 2 
Friends/neighbors 3 
Public bus/van 4 
Walk 5 
Other (please list) 6 
18. How often do you shop for food at a convenience store? 
Daily 1 
Weekly 2 
Monthly 3 
Several times a year 4 
Never 5 
19. In the past 12 months, have you given food (garden produce, meat, fish, milk, etc.) 
to others in your community? 
Don't 
Yes No Know 
Family 12 3 
Friends 1 2 3 
Neighbors 1 2 3 
People you don't know 12 3 
Food pantry/bank 12 3 
Food drive 12 3 
Senior meal program 1 2 3 
Other (please list) .... 12 3 
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20. In the past 12 months, how have you acquired food? Please check all that apply. 
• Grocery store 
• Food pantry/shelf 
• Senior meal program 
• Personal garden 
• Community garden 
• Family or friend's garden 
• WIC program 
• Food stamps 
• Meal site 
• Farmer's Market 
• Friends/family 
• Meat from family or friend's farm 
• Fish from family or friend's pond or stream 
FOOD IN YOUR DIET 
21. How would you rate the nutritional quality of your diet? 
Excellent 1 
Very good 2 
Good 3 
Fair 4 
Poor 5 
22. When you eat bread, is it usually: 
White bread 1 
Wheat bread 2 
Whole grain bread 3 
Other bread (please list) 4 
124 
23. During the past 12 months, have you 
| Yes 
Asparagus 1 
Avocado 1 
Beets 1 
Broccoli 1 
Brussels sprouts 1 
Cabbage 1 
Carrots 1 
Cauliflower 1 
Corn 1 
Cucumber 1 
Eggplant 1 
Green beans 1 
Lettuce 1 
Onions 1 
Peas 1 
Peppers 1 
Potatoes 1 
Swiss chard, kale, spinach, or 
other greens 1 
Summer squash (thin skin)... 1 
Winter squash (hard skin) 1 
Sweet potatoes or yams 1 
Tomatoes 1 
Turnips, other than greens.... 1 
any of the following foods in any form? 
Yes No 
Apples 1 2 
Bananas 1 2 
Cantaloupe 1 2 
Grapefruit 1 2 
Grapes 1 2 
Honeydew melon 1 2 
Peaches or nectarines 1 2 
Pears 1 2 
Plums 1 2 
Oranges 1 2 
Rhubarb 1 2 
Strawberries, blueberries, 
or other berries 1 2 
Watermelon 1 2 
eaten 
No | 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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24. How many servings of vegetables do you usually eat each 
day? (INCLUDING potatoes, frettch fries, tomatoes, tomato 
sauces) 
1 serving = 1/2 cup cooked vegetables OR 
1 cup raw or leafy vegetables OR 
1 cup vegetable soup/stew 0 1 2 3 4 5 
25. How many servings of fruit and fruit juices do 
you usually eat each day? (DO NOT INCLUDE juice drinks, 
Kool-Aid, soda pop, Hi-C, lemonade, Snapple, Sunny Delight, 
Fruitopia) 0 1 2 3 4 5 
26. How many servings of milk, yogurt, cheese, or 
ice cream do you eat each day? 
1 serving = 8 oz. milk, 8 oz. yogurt, 
1 Yi oz. cheese, 1 xh cups ice cream 0 1 2 3 4 5 
27. How many servings of non-dairy high protein 
foods do you usually eat each day? 
1 serving = 2 oz. meat or fish OR 1 cup cooked 
dry beans OR 2 eggs OR 4 tablespoons peanut 
butter OR 2/3 cup nuts OR 1 cup tofu 0 1 2 3 4 5 
28. How many servings of sweet soft drinks do you usually drink each day? 
(INCLUDE: soda, pop, Kool-Aid, lemonade, Snapple, sport drinks like Gatorade or 
All Sport, fruit drinks like Hi-C, Sunny Delight, Fruitopia. A serving = 1 can or 12 ounces.) 
Three or more per day 1 
Two per day 2 
One per day 3 
Several per week 4 
One per week or less 5 
29. Which statement best describes the food eaten in your household in the past 
12 months? 
Enough of the kinds of food (I/we) want to eat 1 
Enough, but not always the kinds of food (I/we) want 2 
Sometimes not enough to eat 3 
Often not enough to eat 4 
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Were the following two statements often, sometimes, or never true for (you/your) household in the 
last 12 months? 
30. The food that (I/we) bought just didn't last, and (I/we) 
didn't have money to get more. Was that: 
often true 1 
sometimes true 2 
never true 3 
31. (I/we) couldn't afford to eat balanced meals. Was that: 
often true 1 
sometimes true 2 
never true 3 
32. In the last 12 months, did (you/you or other adults in your household) ever cut the size of 
your meals or skip meals because there wasn't enough money for food? 
Yes 1 
No 2 
Y 
a. If yes, how often did this happen? 
Almost every month 1 
Some months but not every month 2 
In only 1 or 2 months 3 
b. If yes, in the last 12 months, did you ever eat less 
than you felt you should because there wasn't 
enough money to buy food? 
Yes 1 
No 2 
If yes, in the last 12 months, were you ever hungry 
but didn't eat because you couldn't afford enough 
food? 
Yes 1 
No 2 
HEALTH 
33. Would you say your health in general is: 
Excellent 1 
Very good 2 
Good 3 
Fair 4 
Poor 5 
127 
34. Has a doctor ever told you that you have/had: 
Diabetes or high blood sugar Yes No 
High blood pressure (hypertension) Yes No 
Heart disease Yes No 
Cancer No 
Osteoporosis Yes No 
High blood cholesterol Yes No 
Yes No 
35. During the past week, other than your regular job or daily activities, did you participate in 
any physical activities or exercise such as running, calisthenics, 
golf, gardening, or walking? 
Yes 1 
No 2 
Don't know/not sure 3 
36. How tall are you? inches 
37. About how much do you weigh? pounds 
ABOUT YOU 
38. Where do you live? 
Urban neighborhood 1 
Suburban neighborhood 2 
Rural town 3 
Rural, but not farming 4 
Farm 5 
39. Are you: Male 1 Female 2 
40. Your age: 
41. How many people live in your household: 
Yourself 1 
Other adults ages 18-65 0 1 
Other adults ages 65+ 0 1 
Children ages 0-4 0 1 
Children ages 5-17 0 1 
2 3 4 5+ 
2 3 4 5+ 
2 3 4 5+ 
2 3 4 5+ 
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42. How much income do you expect your household to get this year from all sources, including 
wages, social security, public assistance, and all other cash income? 
Under $5,000 1 
$5000-9,999 2 
$10,000-14,999 3 
$15,000-24,999 4 
$25,000-34,999 5 
$35,000-49,999 6 
$50,000-74,999 7 
$75,000-99,999 8 
$100,000 and over 9 
43. What is your highest level of education completed? 
8th grade or less 1 
9th-11th grade 2 
High school diploma/GED 3 
Technical 4 
Some college 5 
College graduate 6 
44. Have you ever received food stamps? 
Yes, I do now 1 
I used to 2 
No, never 3 
Thank you for your help. 
Please place this survey in the self addressed, stamped envelope and return to: 
Lois Wright Morton 
Department of Sociology 
Iowa State University 
303 East Hall 
Ames, IA 50011-1070 
If you are interested in the results of this survey, 
please contact your local ISU Cooperative Extension office. 
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